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6 February 57 


Zoo Dept. 


Dear Martin, 

Herewith, at last, another copy of the Grongigen 
stuff - for what good it may do you. I would be glad 
to have back the copy of the notes on the G m T conference 
after you have finished with them. There probably won t 
be many ooints of interest to you there I t-ciink, which you 
haven't heard before. The summaries of the confe '.nee talxs 

you may keep if you want to. 

Many thanks for your last letter, a very prompt 

reoly to mine. Niko sent on toe second oart 0.1 toe gull 
paper for Behaviour without showing it to anyone • here - 
indeed without our even knowing it was here - ^which ms 
rather maddening, but we shall see it soon. So^I lD a * ra ^ 

I can't send any comments on it - nice or nasty . 

In your last letter you ask me to avoid using tne 
word food-begging to desribe a certain display in tne terns 
but you don't say why and l'm not sure if understand. Is 

it because it you want a 

(or causal) name ? I am rather reluctant to change what 
p e eras to me such a convenient name unless you have a very 
strong reason, but I get the Impression from your language 

that you have. 

I was very glad to get the iniorma tion a oout 
the begging, sorry the "begging", of Gull-billed, Inca 

and Noddy Terns. , 

The Jensen paper is 1945, Dansk Orn. Foren. Tldskr. 

40:80-96. (Danish with English summary). 

I hope you will answer the question about the 

Upright Threat which you see in some terns, wnich l as, red 
in my letter of 1 Aug 56 . I nm still at a loss to know 
whether this is a real difference between your spp and 
mine or whether I am not recognising something which you 
call the upright threat. I realise tht there is ® real 
possibility of the secand alternative for even in the gulls 
I suspect that you recognise it whereas others dont. 

E.g. in winter D. Franck (Vogelwelt \95V) saw no sign of 

any uoright in B— h G s whicn he watcaed cind Gil. oert xuanley , 
who is trying to follow on your work here on the B-h G, 
has also been watching them in London and ean t see it. 

In addition Franck never saw Choking while Manley has seen 
it only once, in exactly the "right" circumstances when 
a very aggressive male was suddenly resxisted by another. 

This choking business fits nicely with you Interpretation, 
but the lack of uprights doesn't seem to fit unless they 

are completely overlooking theta. 

About the development of calls in gulls you 

will have seen Goethe s paper in the Z.f lerpsychol. on 
the Herring Gull. He seems to start from two calls and 
some of these develop into calls of the adni t.e 


_ o _ 



but other calls appear apparently de novo . Do you think this 
is a real disagreement with your findings in the Franklin's 
and Ring-billed^ G-ul Is ? 

You remeoer the Ascension trip I told you about. 

I turned down tW ide* in its original form but have accepted 

instead the idea of going there for 3 mon 
(our winter), partly to give the other people* s<M3 ~oea 
of what kind of studies one can make in. tne field and partly 
todo something myself. You wrote that you intended^ to 
make a thorough study of the Noddies, the Fairy Tern and Ternle^q 
From what I know of your" methods" I presume that Jou confine 
yourself to displays and wont be making a v&vft study of 
the general breeding behaviour. Is this correct ? On 
the assumption that it is I think there will be plenty 
more which one can do with the terns there (Sooty, 2 Noddies, 
and .Fairy Teir$ . One idea I am keen to work on is a comparison 
of the two Noddies to see whether the apparent nest-site 
differences can be correlated with other differences in 
behaviour. I would also like to do some wofck on the 
incubation and parental behaviour with experiments on 
egg and young recognititon which I think can be done 
with mbxb a different viewpoint than before. Naturally 
I shall also look at the displays to see how they compare 
with the species I know, but I realise that you are probably 
able to go much farther with this ihan I can, on the basis 
of your wider comparative studies. X shall look forward 
for example to seeing the aerial dispiay,:fcBxsxK especially 
the High Flight, to see what happens there. - If there is one. 
Of the other people on the expedition one hopes to work on 
the general problem of the seasonal periodicity of the 
Sooties and the other will perhaps have a look at uyg 1 s . 

Neither is madly interested in behaviour in the narrow sense 
so I don't think they should conflict very much with your 
work but I should like it, all the same, if you were able 
to let us have a. scheme of the sort of things which you 
have covered. You might at the same time tell me^the 
sort of things which you might like to have more information 
about than, perhaps, you were able to get in the time. 

4b All snax my plans turn, of course, on when the oirds will 
breed. Oc^/Nov seems likely for the Sooties and the rest 
probably Nov. So I can t make up my mind too definitely 

in advance. If no bird breeds during my stay I shall have 
to train to land- crabs J 

Thanks for the information about tern systems tics. 

I wonder where Chlidonias fits in your scheme and do you 
include Phaetusa with S te rna ? or is the scheme deliberately 
Incomplete ? I have been puzzling about the question of 
forked tails for a time and it seems to me that they might 
well develop independjly in more or les s square- tailed 
birds which take to feeding by flying slowly , close to the 
speed of stalling (as Sterna does), over the water as it 
searches beneath itself for prey. Indeed one might expect 



ttxia forking to be correlated with a chnge from the scavenging 
habits on the ground of gulls to this quite different kind 
of hunting for fish or water-insects. Does this seem 
reasonable to you ? On these sorts of grounds I feel that 
the terns could be poly phyle tic (as you suggests) whether 
in fact they are or not. 

By the way I don't think I have mentioned about the 
work that the two new fellows are to do at Ravenglass on 
the B-h G-. One, as I have said, hopes to try and find out 
more about the causation and function of the various displays 
using models and mirrors, thaxHthKK and also to try and 
find out more about the variations in the normal form of 
the displays. The other man, a New Zealander, Colin Beer, 
will study parental behaviour extending Rita's work on 
egg- acceptance at beginning and end of the season, brooding 
behaviour, chick acceptance, parental behaviour and nest- 
building before and after the eggs are laid. Uli hopes 
to get up for a few weeks in the chick season to go on with 
the pecking response stuff. 

^ae wrote us that she had seen you briefly when she 
passed through the East and that you didn't get round to 
talking ship until it was muph too late to talk seriously 
about anything. She doesn t seem to be having much fun at 
La Jolla and can't get her fish nor do the facilities seem 
good (she says 10 timea^Chan at Oxford I). But you probably 
know this already. A 

David Snow id off in a few days to_Trinidad. Still 
unmarried. A useful acquisition here is J ohn Godfrey, 

Aubrey's predecessor at Edinburgh, who is now living in a 
house-boat here and working at Harwell. He comes to Friday 
evenings and is a bright spark. No more chat now. 

Yours 

TM € 


a H 




6^ l f-*- c*for***,«_ hWv 


During the recent summer i have hiu a chance to look at ana 
compere 4 spp. oi terns ;s there were nesting on the Inner Ptrne 
Com oh, Roseate ana Sandwich t s well as the Arctics. Th,, three other 
sp o ' have nestea in other years tame* but in less numbers and 1 haven't 
had much chnce to look tt them. There are some interesting aiwerences 
vhich 1 though you might like to hear about. Xfeatxu&juuuLy ^ As 1 

think 1 m? y have told you before the Arctic ana Com on terns seem to 
have an almost identical behaviour. 1 c. o ncluue this from my ov.n ooe 
ana those of the hutch fellow, Schenk, who has been looking &t the 
Common tern. The Sandwich however is different from them in a g react 
any ways, both morphological and oehavioural: 

. The colonies are far denser and th- young are lea away loom the rest 
soon after hatching. 

i, Pr- sumabxy adapted to this last uii ierence much ue lmviour It eking 
to conceal the neot which , s pres ent in Arctic <1 Common. The brooding 
adults do not fly away from the n st to aeisec&te but do so a few 
inches from the nest and tile young a o not walk away to ueTi ecate : fast** 
the e shells are not carrie. away the young ha tch. Ntnutik 

Cs ilJ-JP’ t r.ViAf in AW 4 , -4 i- s 
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7 . 


The "normal" aggressive response oi 


to ; not her is the t: eic. ering 




This ffiigio of course be because the o*e*s a: 

1 have indications that it is not merely th 1 **. ^ * v UA1)a * 

you once oeiore i know wha t the gekkering is homologous 

itos in th Arctic and Com; on out it io ra rely to so seen unless the 
intruder comes close to a bird who is unwilling to leave its nest 
to attack, say a brooder. 1 have not been able to establish 
any homologues of the Arctic’s normal aggressive behaviour in the 
Sandwich though some elements may perhaps oe recognisable. 

incidents ly in this gekkering the crest is strongly rt.isea, a s you 
know, while this structur e is almost absent in Arctic ana common. 

One oi the most conspicuous calls oi t h~ mrr hi : ? the Pish call 
( though £ fish is not always Carrie a when it is given) , se-ms to play 
an important part in pair formation ana m inta inin e , contact between 
the two mates enc. probably also between parent and chick, 
coos not occur in fight* &uu there is no reason to think it 
aggressively motivated. Arctic ana Common se-iu to have a 
which is charca terist icaily a ssocia tea with ' t fish out this 
occurs corns only in fights, ana is clearly ag c re~sive. 

The food begging is somewhat • aii^erent ana more gull -like, in 
Arctic ana Com aon the neck is withdrawn in food-bo ging, into the 
hunch posture. The calls are then utterea from thi* position, the 
bill wide open without head tossing or bobuing, ana the calls, even 
at low intensities consisting oi "bursts’* of incividuel syllables. 

In the Sandwich there is the seme withdrawal of the neck nto the 
riuiiCh posture but JckK each ca-11 is more single and is assoc it ted 
with & clear head tossing movement. only at high intensities ao 
the single calls oecome run together and evenatxthen they are more 
irregular tht'r. in t e other two sop. 

Of the morphological diinerenceo you probeoly kno more than 
i'he most striking (a part from the crest) are the plumages of 
^oun^ana the first juvenile plumage. There arc also such features 


This cell 
is 

call 

call also 


I ao. 
downy 





such as the dark outer webx 01 the outer teil leathers in the 
which nicy or me y not be an important character. As you know 
about nil there is jus. which one can use in the genus Sterna l 


aault 

t ha t s 


i have sev o. up the Roseate tern until now so that i may spring, 
on you the ft ct that judging from behaviour alone he seems to be almost 
a Sandwich tern. The norm 1 aggressive call is the gek- ering (almost 
indistinguishable from the Sandwich* s) ana the slight crest (he has 
rather more of one -he the Arctic & common) ic raised as are ; 11 the 
leathers of neck and, back just as in the S; nawich. fnere is clearly 
a fish call which doesn't seem to be used in fights but which is us ©a 
to maintain contact .between the pair. The io a begging ooflcnsists of 
individual syllables. ,»i ,h reg&ra to the density oi nesting i cannot 
decide from my own observe,'- ions as the Rose? tes hav. formed 

themselves into t colony or ' their own on the Tarn.-, s. bn the other htnu 
the harpies say that in ... re they tenu. to neot x®. more dei ly than 

Arctic ar.d Common. Kxxxxax Uni ortuna tely Vous , who has looked at 
colonic , oi Roseate, &juq. to . ..on n — wting seper-- telj m t tie ru - cli Ant rxr.es j 
says that the/ hose/ tes are no denser than the Common. io le&srn to my 
own observi t/lons some aspects oi the bene vi our etc seem to b« "cryptic" 
whil ,, others are// '’colonial 1 ' • There se-mo < tendency to re st in the 


middle of sf tucsok, c uite uni i ce ths other spp - 
The young ,/dsua lly (?) leave the nest to a-fa eca te. 
the adults fxfbrn direct observation but presumably 
is not the r ihg of drop in* s rounc the nest even bar ore the young 


which is so typic; 1 of Sandwich terns. noth eg 

much quo? nep than . a ndwich terns and to my eye ere 
The 9 oloniaj i-1 ike or non-crypt ic feta ures are (X) 
eg<« ,Ihells pna ( 2 ) lea a in, the young irom the nest 

^ 7 / 


any oi them l 
I don't know about 
they do also for there 

hat ch 

end young are 
more cryptic, 
not carrying away 
soon after hatching. 
^y r ca.se for arguin,. tha; t these two characters ere non-crypt ic is of 
course not • v-ry strong one ana re-ts entirely on the eviae ce from 
the Sandwich tern rher- the so features seem airectly concerned with 
the dense nesting. it is i suppe i ole that th lack of eg^ shell 

removal 1 might have . entirely different expl? iu tion. Tor ex: i; h tha t 

since thw /.use ne ats < re so ox ten in tussocks tuis e^ shwlxs an © 

jajsx not conspicuous to predatois. Rov ever the exiotenceoi the other 
behaviour similerit ie- between Roseate ano da ndwich sug est — no more — 
tha t it may be more closely rela tea to the Sandwich than the Arctic ana 

Com on. 

i h vs just thought of two more resemblance oe tween Roseate ana 
Sandwich which i didn't list beiore. Both seem to lack the ma inta ineu 
tilting oi the kxaicbcx black cap away from the female v.hich is so typical 
oi Arctic and Common. The Sandwich ha s in txiese situ** t ions a rhythmic 
rotory movement of the head which presum? bly has the same function, 
l con't see any sue/, movement in the Roseate out i may not have watch d 
enough as the movement seems uncommon in the Sandwich. The otx.er 
resemblance between Roseate ana 3 ndwich io their l&ck of predator 
defence. \Ao*l*±*p*^ 

tn flight 2 .re very reluctarxt to attack in the ay which is so 

familiar in Common and Arctic- 


In audition to the behaviour chart cters the Roset te reseuholes 
the Sandwich in^fcoma morpshological features too. The youn* huv« the 


ch 1 4^^ ni< 

aO-’Wo'j Uull; 


spinous" go* n'* so 'unlike the Coupon ana Arctic ano the juvenile plumage 
is also like the Sanawich but cuite unlike the other two* The outer 
web of the tc il is aslo like the Sandwich ana unlike the others in 


be in. white. 


t inry oe no co~ incidence that tue c .rey ox 


Oc c k ana 

wings of the Rose? te is the very ale grey oi the Sandwich anu not the 
darker shade of the >rs, 

Unfortunately I do not know whether anyone kno s nuca aoout the 
system? tics of Sterna- . Do you ha open to know anyone in the 6 t tie s who 
would be worth consulting ? ’.'.hen i caiae back through Amsterdam 1 

met Voous anc jiu sole to ask him aoout a few of these things out 
there was no opportunity f or e proper talk. he wt s oj. the opinion 
that one could sepax; te of l the h. xy e r, crest ea’ Tlx las^eus" type from 
the typical Sterna out felt that the Roseate should oe x» separated- 
fiom Incidentiily he t no ugh. that Hyo.ro progne might well 

be put in with Tha lasseus , a view which had suggested itseli oeiore 

r e» m m iswi— i » m nm w 

to me from Bergman 1 & paper t na which was reinforce, twentfolu when 1 
saw^er.^jan-' s film. The Sandwich tern people at the gull coniernece 
f ell^Cm: T®with the exception oi one small part oi the behaviour, the 
first hase of the Piechbeugung, the behaviour ox their sp. a mu the Caspian 
were identical. The only ity wt s that Bergman himself wasn’ t able to 
say whet he though, of the Sandwich tern film to see whether the view 
w; s mutual* 

to much for the comparison of the 4 sop. 1 could watch. There 
is another point which might interest you concerning the movement 
which accompanies the j?ish call (the loud"koreet w ) ox the Sandwich. 

When uttered by i bird on tns .ground the oira m 8 & more or less 
di inct head t. movement as it makes the call. Apart from the 


movent itself I do net knov. that there is any reason to ecuate the 
moveme nt with the head tossin oi food begging. It may be end often is 
uttered by a biro carrying a fish. 1 have seen signs that the heed tossing 
with kcrevt can graae into normal xooo oe, ...... ing, for ex n . le v hex* a brooding 

female cal as to her mete when he brings a fish for her ant eventually 


begs when she alight s at her side. 


from whet 


i saw on the film ana 
similar movo.e nt at 


from Bergman’s paper the Caspian tern also has a 
the end of its Tischbeugung which resmoles the lead tossing of a food 
be ing biro.. Lo k at photos 5,7 en.d 10 in his paper. The movements 
seem (to me) to be homologous in these two sop. but 1 would aouot their 
relation to food beg, ing, or indeed their origin from food begging 
were it not for the occurrence of a similar hesu-toosing-like mo ament 
at the end of the long Call Display in the laughing bull and also, as 
Hi . s 1 remember, .in some ox the spp. you have lo-.keu at. 1 roctlf 


tilt t i iko violently rejects the id ea of the last pha^e of tn 
Gull’s trumpeting as having anything to do with food begging 


you not hz ve so more arguments Xur thi 


I would be glau to 


•erring 

GO 

het r of 


any new iceas which ,ou might have to explain the occurrence of this 
mover, ent in this context. Perhaps it might help for the terns. 


Goethe Herring and Lesser Bit ck backed 


Ontogeny of the long cell. The dif,erenfc phases develop ? t aifierent 
times. The last phase j the o int ing up one, is the iirst to develop 
at an r ge of a few weeks. The earlfe r phase(s)j appear la ter, at o couple 

of IBOlfchS. 

Recognises something which he calls theFo inward but it is only 
very brief. It dif ers from the lunch in neck bjeing more stretches out 
and b? ck featkfcrs (?) less erected. Doesn’t know! i oout cerp. joints. 
Leathers of forehe; not raised. 

KKjcmaxg Herring end Lester bit ck backed/ gt(l 1 dif, or in that one 
of tnem w tures earlier 1 than the or. » f Herein g he 

Carmargue, which he lira reared in cr ~tivity, r resemble fuse us in this 
respect and also the ci 11s of the oarrif r . ;us birds in nature is very like 
fuscus and unlike ergente gus. 

Esther , Described the klttiwake' s repertoire of displays and discussed 
the unrewarding task of tryin to homologise them with those of the 
other known gulls. It’s not re? lly as bad as that but there are 
two postures, the kit tiwe king anc moe n-and- bow, which are not at all 
clear and kxsxmpng another, the kek move;, ant and call, w^jb h seems 
quite unrepresented^' * j^urth mare there is a pre-fli^ intention 
with the eye Almost closet which is problematical. Lllckthinfcs that 
the kittiwr.king is the long cell ana that t he : rnpe n-enb\*- b^w ki s the 
me?/ cell and posture of the err in gull and febdin cklliqi, the 
bla ckhe&ded, This might 1 btppose be true judging purely fro® the fo» 
but I am suspicious of using form alone in sdeh unreilted spp. if 
he is correct then the mot ivn must have change d very com iderably. 
for the klttiwake* s moan and bow is the most aggressive posture there 
is end is never used against the mate. I am irepr red to be convinced 
but am not co nvinced yet. 

The relation between the klttiwake * s jabbing (I think you know 
what we m & t a by that) and tbs forward of the BH gull m e a point which 

she di dn’t have time to discuss though i think it might have been 
valuable. What is the relation between thee lures a the hunch ? 

In the klttiwake it seems to be more or less> accident that the \\ 

> ' l , L 

posture from which one bird jabs at a neighbour looks rather like-, the 
hunch. Lor that raa ter it looks like the resting posture too. 

The jobbing se 2 ms to be ar. intention attack or indeed c iM e cturl U tv.ack 
delivered by a species which for various reasons related to cliffunedt- 
ing doesn’t try and peck down on its opponent. In your thesis ybu 
write that you believe the Forward may have something t j do with t\he 

Hunch. I wonder how far you still believe it now. 

/ 

Incidentally this migho be a good place to mention an idea that 
has be^n dawning on us this season concerning the food-beg ing. 



The 


food be. fin. of the young^Arelic terns is usually in the hunch peture 

bvit if they are very eager to get theffish they may aao t wh at i Cell 
the i*'.rect Foog begging posture with the neck stretched upwards but 
otherwise like the Hunohec food begging; A b,rd «* may adopt the 
erect food begging on first seeing its perent or mete but as the two 
come closer together the atxsc neck becomes mor e and more withdrawn 
until the hunche4 postur- e is assu- med, The erect t oi. the food 

begging seems to be assigned- to make the beggingv birds as conspicuous 
as pos ible, which it would often not be ifi thehunch posture where 
ther~- was vegetation* From the observe Lions We inrdeon A herring gulls 

a black headed which we res ret. fiom hatching.Jua we got the 
fmpres ion that there was the same sort of effect in the erect and 
hunch, phases in the begging oi these > ■ ^ that instead of 

e 1 shift f to m the erect phase to the hunch, 

th^ two phases alternate but the hunch becomes more ai.d more preaominent 
the cl-oser the chick gets to its •parent'', bertainly we got the 
impression, and X think that Uli and kita agree , the top phase often m 

makes the chick conspicuous in places where it would be hidden irom 

view if it atiKXKsfc be ;,ge d only in the hunch* Wh&t they don’ t cxltogether 
agree with yet, though they haven’t specially lookeo. , is that the 
top phase becomes less and less^wlie closer the parent coaxes to the 
chick. if we are right on this point it would seem probable that 

the erect base of the terns 1 s food oegging is ^mologp s ^ith 

of the gul s' • 1 have carei lly avoid ei or i ing 

into the argument beet use i understand s that? their 
rather different f om that of the chicks. .However 
it might perhaps be possible to incorporate this too. Ivd write 
somewhere in your thesis 1 think, that thebottom phase ox the female’s 
begging JacridantiEKl i.e. the bottom of tne *1bob r , is 
the hun&. Where does the top of the bob come from, 
alert posture or even a resting posture Y Ur coulu a 

_ a. 


the erect phase 
the adult gulls 
food begging is 


iuentical v 

Is it merely and 
part oi it have 


been developed specially zo make the female conspicuous. From what 
1 recall oi the black has dec film the female plague* tne m< lx enough 
by her presence without ht v ing to m< xe nex’sexi more cout;picuou.'. than 
she is. It may also be significant that the female isn’t having\to 
compete with other females to get the mt.lis xood as are the youn^ 
gulls and for that matter both youn t . ana adult ^mole terns. \ 

This interpretation ol^MfiS^Sp p^f so of food begging is supported 
by the kittiweke since in th^si species food begging is in the hunch 
end there is no long neck phase. Almost all feeding takes piece on , 
the nest in this sp so that there is no neea for the f emi: le or chick 

to make itself co nspicuous. 


absence oi' Bergman, Go ©the and 


Bsth 


r^s t? Iks were the 


in — ■. , 

only ones oJpo\xt gulls. Baerends hr d decided there was no poino in 

discuss in^fjouilding wh ich his people have been forking on in view 

of the fact that 11 i and Zah&vi, who had been working on it ©t Ravengless 

this summer were neither able to st£ y for thegull conference. Ana in 

any case the nest building is not really part oi Lh comperttiye stuaies 
wnich the corifei’ence concentrated on in the brief two days it lastea. 


Schenk talked about the aeri?l display of the Common Tern. His 
account agrees very much with mine with two exceptions. My account 
you have read ; lready in that report lor the lateral History Society 
people who administer the Parnes. The difference in our two stories 
may well bereletod to thefect that his m? in observations were made 
before the hires alighted at the colony at thebeg inning oi the 
bre.:Ciin season while mine were made after this time. His facts 
may therefore represent an earlier stage than mine in the s A 4 $y f cle as 
a whole though not, i believe, in the secuence of an individual 
pair formation. I described as different displays what i called 

h flight and what I called the Advertisement fligh . According 
to Schenk the Advt / ili e i is the inningof the H.flig ,ndthey are 
not separated, asyl thought typically, oy the. bir us landing together 
on the ground. / / The other difference bet een oUr two accounts is 
the t he thinks that ex her male or iesale way the pursuer in the 
high flight ascent^ and that there is no change over in there les at 
the begin ing of the glide of the high flight. 

filth regard to the motivation of the displays we are no it , ther 
forward than before. Certain parts lo k rather aggressive out never, 
or hardly ever go into attack. If a third bira joins in the display 
and overt a ression r; ises i s ugly herd the di hole form oi the display 
alters. Lastly, i erial fights between birds hardily ever go over into 
genuine aerial disolay. in spite of all these difl iculties I 
belaieve there might once upon a rime have been an tg restive origin 
to this behaviour ano the gulls' aerial aikax ceremonials makes it 
led II the more likely. 


Concerning the i unction oi the behaviour Schenk and i 


are 


more or less in agreement that it seems to test the bond between the 
pair. 


van den Assam was unfortunately unable to be present as he is doing 
his military service. Ho ever there was present a girl called Angels 
LSI who had jscxxx made a study of head shaking in the Sandwich terns 
anu ws very familiar with the sp0. , .Iso a man calleu droot 

who had made the film of the Sandwich terns which w as shown ana 
himself knew something about this species. 

3ol gave a talk abut the 8. tern end the following information 
comes from her speech together with replies to questions 1 a skea her 
,at the time and after seeing the film. Home of the things i have 
Mentioned before in con. ection with my own observation on this sp.; in 
comparison with the Arete, Common anc Rosea to on thw-Haras s. 

The gekkering you know. It seems often be followed oy libation 
of the ground in i ont of the bird in a way which shows si f the 

crest *"° ori S in to this fixating movement s sug cited. I have 
seen*' in the Arctic tern what seems to be a very similar thing in ^xxsJt 
similar situations. ru :iely after three tening, but 1 too have no su e&ted 
origin. It may perhaps be the t this downward movsm ent is incoporated 

into the bowing or nodding display of the Arctic tern whic h you have 
sewn yourself in hostile situations. 




i’ 


I may mention here that Oesnian tern also has a similar pointing 
down movement, Beggman's aggressive intention oow, out I do not know 
lor cert in if 1 ever saw .the movement on the film. As he describes it 


there it do s not seem 




the fixating ol the ground whiia 


follows gekk ering in the Sandwich tern. 

There is nothin,- which the Sandwich tern shows on theground 
- hich is clearly the Beugestellung of the Gouhj on t na Arctic (although 
there is an aerif 1 Beugestellung). Trier- is howver a posture whose 


Ch tksc. I W 

*a, ttr 


horcologue is unknown in tjMon end Arctic in which 
the neck is stretched up and the oill pointed more 
or less vertically downwards. The two mates (but 
apparently not rivals) a eroach one another in. this way 
and almost push their lorehe£ds together, efch\ 

of them adopting this posture. The behaviour ie 

often followed by scraping, frothing ifi known . , jl 

of the Botlra or function of - posture. (« »* 

The Reckstellung seems to be the one redeeming display which 
all the terns have though in the black tern and Gsspian it seems 

sometimes t.- be accomoaniea by a call. in this pos It tiff ?&il species 
seem to make some kind of movement; Arctic end oom. on tilt their betas 
on one side, Sandwich and Caspian rotate the head to and fro, wh — ile 
the Black tern turns its head from sice. to side in what seems to be 

r way, only in the Little tern has sment been noticed. 

e \ 

The S/Tern’s ceric 1 display was described oy Bol. it is leso 
ritutlised than in Arctic ana oom on (i have seen it mys.il anu can 
corrobort t e this). Apparently the fish may be exchanged ©ho or more 
times in the air 1 1 haven’t seen this myself. ^Ithou-h the u is play 

is 1 e s o ritualised I gather a there was no indication that itxKacsx its 
motivation was clearer. 

Kooth told something about the Litt e Tern but I uorr t think he said 
very much more then three years ago, though i to not at she moment have 
my notes by me from then. I is talk was rather side tracked by a 

ion, diacus&ion about vine Liter he was justified in concluding that 
the erection ol the tail was a measure of a fc ressiveness. 

The lit la tern se-ms to have a very peculiar feature cc otely 
lack# ng in the other sop. This is & curious swinging oi theheacs. 
from siae to s de by the male in pre— cop. Thiu is as aoout as odd 
as the kittiwake's kek display. « dfl. lr< ** <tu' sp. M* v 

in the aerial display both t stretch roles occur and on 

the ground the stretch is cle? rly like theother terns, however the 
bent, the Beugestellung, is much moi'6 bunched up than the ooauon and 
Arctic and instead looks more like the analogous (ana I oeLfeve 
homologous ) tic y of the Black tern n the Xy H,T\ 

mates come together. This has been called > s 

Stooping in the black tern. 

In "pure attack” the little tern points his bill well oelow the 

horizontal end runs at the intruder without any c* li, but v ith the 
tail raised. Is this pointing do n oi the oill the same as I mentioned 

in connection with the downward fixation of the Sandwich ana th* oowing 

oi the ? 






k. 






.bag german . finally Jep Beg c erm&n spoke aoout the Black Tern but again 
she ad ed little to whet w as at id last time. The stooping asture, 
the anr logue of the BcugestelLung, looks rather li .e whet is an 
intentejt^on to scrape in the Arctic, The black tern never scaapes 
but in two situations where the Arctic scrapes the black tern adopts 
a posture which is not distingue ihaole from stooping. These situations 
are immediately following the arrival of a femtle, as part 01 the greet in 
and in order to attract the young, irossioly the Bruges tel lung oi' 
the Blf ck tern is oeriveo. from scraping, which would imply that it 
must be also in the other sop. too. There is certainly so me 

kind of cl use connection between these activities in the xrct-c 
but there are aiflerenc es too which are uiii-icult to explain. 

This possibility would throw light on the uniuentii ieu display oi 
the Sandwich tern of which i he vs made a picture in which the birds 
stand heac. to head, i'or the one thing which is certain about this 
posture,* s ft x- as I was able to discover, was that it ws- often 
followed by scraping. Thy an in t Get ion move .cnt oi scraping 
shoulc ,ock like that in the Sandwich torn is of course stil unexplained 
ieukxifex«i jekt .r- anna. xxflreaxxkxkxxxgfcAixjCKXfcxxx. There remt xns one 
important point v.hich is unexplained about this posture ana that is 
why it should occur in such a widespread way in the keritl ais;lay. 

(l *3^1 still think there is no doubt tiu t the aerial Beugesteliung is 
is the ss.me as the ground one,) •. 

■ 

V • ' 7 * . 

These accounts oi the talks are, at, you will unaerstena, 
liberally larced with my interpretations oi the -observations ana are 

i t •_ * s i i - — - 




not necessarily the opinions oi the speakers* 


t to give you an 


-wm- •» 

icea both ox what v/as sale, ana ol how it seemed possiole to interpret 
theoe things I thought to set it out like this. Some oi my acxx&rixi 
details nu y be r ther tedious lor you but 1 uon' t know how much you 
remember oi and are interested in the terns, considering that 
there we refit spo, of terns ciscuodea at the conference I _et tit 
iaea that there it less similarity in their oehaviour than in a 
sample of 6 gull &pp. , such as those you describe in ur thesis* 

But it may be just thr t we at don't know our birds es well as you 


knew yours. And of course it makes ell the aiiltronce to h* ve seen 


something o; all the spo yourseli 
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Q January 


Zoo Dept. , 
Oxford . 


Dear Martin, 


Man y t hank s for 
Aerial Hostile Patterns, 
like to ask about. In your 
calls (of certain spp, ) seem 


sending us your summary on 
There are a few points we woiikl 
letter you say that all the 
to develoo from the distress call 

• 4 » 

hatched chick. Why distress ? 


of the late embryo and newly 
Is this different from the f odd begging: call ? 

The mention of Ri s s a on p.4- is presumably a misprint for 
xocxxx Sterna. 

Esther says that what you tell of the Plaintive Charge Call 
reminds her of the * wake'' of the"ki ttiwake" or of the moan. 
Whether these two ±h±xgx calls have a common origin she seems 
unable to say. It would be nice and simple to think so but 
apparently in the aggressive ki ttiwaking when a bird is really 
excited the second svl Tab le i sounds much less l ike the moan 
than it usually does. <*»<■< 

The business about special postures shown by the flying 
juvs. sounds most interesting and important. I have kept 
a look out for this Ip. the young terns after I saw in i 953 
that a young Roseatl^Ud the stretch a number of times when 


SJ 

% 


f 

ilk 


i^/fied that the young 

y some individuals more 




its parent landed near it. i am 
Arctics rarely do a stretch ; 

than others. It occurs in much the same situations so far as^ 

I could judge as the adults would use it. I could never 
distinguish any other "courtship" posture by the young, except 
of course the hunch. which in any case is difficult in ^ the terns 
to distinguish from the resting posture. Io\X mill doubtless 
tell us in your summary at what age you say these new postures 
in the flying juvs. It may well be that since I only watch my 
young terns for the few weeks after they can fly before they 
leave the island thayxxsxidXHSixaxsxxxxx I would not see. them 

if they occurred. 

I am not convinced from your description about the difference 
between the Swoop and Soar and the Swoop, Rise and Hover, ttiat 
is if you mean by using capitals, and I believe you do, tnat 
these two things are somehow differently ritualised. It 
would seem at first that they are merely different responses 
depending on whether the object threatened ls more or. less 
mobile. Or perhaps, from what you say on p.6, you think tne 
No from your motivation diagram it is clear that you think 
the' level of drives- is dif ferent in tile Soar and the Rise. 


same. 


3 !) * ^ 




You list a number of calls of Franklin's gull. I wonder 
If you have worked out the homologies between the calls of the 
various gulls, and in particular how you have managed to fit in 
the kittiwake. Food begging, choking and the ( rare ) alarm 
call are clear enough but the kittiwake call, the moaa and the 
"go" call seam difficult at the moment but perhaps with your 
wider experience of the Larlds you can include these too. 

For example we don't really see why one should call the kittiwake 
the long call as Niko does, in every public pronouncement on gulls. 
But perhaps you can distil from the several species you have 
looked at some common characteristic of the long call and the 
other calls which would enable homologies to be established. 

One of the main catches about the kittiwake call as being the 
long call is the idea that the kittiwake call may lt3elf be 


Franklin’s gull makes one think of the mew call of the herring 
gull and the moan of the kittiwake. What about the blacd-headed? 

I wonder If you have tried establishing homologies 
between gulls and terxns, I see you relate the attack call and 


I don't know where I have this idea but if so it would seem to 
be like the soft call which I think is found in the terns. d3ut 


later summaries. 

I am filled with admiration for your motivation diagram 
explaining the aerial display. T wonder how you arrived at 
it. We find that as soon as we start, complications and contrad- 
ictions set in very quickly. Incidentally we found it easier 
to represent the motivations on a two dimensional diagram 
than with what Esther calls factory chimneys. The main advantage 
seems to be that one can then more easily express the variation 
in motivations which gives rises to a posture. Thus any pair 
of factory chimneys can be represented by a point, just like 
the coordinates of a graph. But if you want to express that tae 
same posture can occur, for example at variable amounts of 
attack drive while the e scape drive Is constant, then instead 
of having to make two or three pairs of chimneys, tnis is represented 
by a line on the diagram. Or if both attack and escpae can 
vary over a certain range independently and yet the posture 
still, occurs , this Is expressed in the diagram by an area. 

There seems to be another advantage of the method. e oo ar . 



a combination of the choking call and the moan. 


The combination has certainly be ritualised, whatever that 
means, but is not completely implausible though di^icult to 
prove it seems. Your mention o^ the plaintive charge call of 


the gakkering, or what I call the chatter, 
have a growly call at nest relief typical 


Don't the gulls 
of the broody bird ? 


perhaps you have set out some of these things in one of your 


coordinates of a pomtx ' see a 
you observe in your counts of 
what precedes attack, etc. 

The likelihood of a posture 
leading to attack is shown 
by the angle & while the 


of a points: f see diagram) express the two tnings wglcn 



... # 

X % 


Intensity" is shown by r. 


't 
% ■ 
-£ . 



I enclaese such a two-dimensional diagram “based on the ( 
differnces in motivation which you sent me for tXK Franklin s 
gull. It may well be that you have already evolved this 
method yourself. I think it is the logical outcome of your 
factory chimney representation. In fact ooth Desmond and I 
arrived at it independently while I was on the Fames and he was 
in Oxford. But I think that his method is slightly less generalised 
than it should be. There seems no advantage in restricting 
as he does the spa.ce over which the motivations produce a posture. 

In any case this is a mere detail. The essence of tne method 
is the representing a pair of factory chimneys by a point on 

the graph. 

6*CGr 

Have you been driven to the conclusion that an® has in 
the kittiwake that the particular quantities of attack and 
escape motivation which give rise to a particular posture are 
different in male and female. I suppose one must conclude 

this when you see: that the greeting is very similar if not 
identical in its main form but that the male is iar 'more 
to attack the female, and she to flee;, than vicej/ersa. 

Presumably it is something li v e this which maxes the ma e ola h- 
hcadel gull'head flag first ?? It can hardly he that he is 
more frightened of the female than . she of him. Or could tue 
sex drive rear its ugly head at this point ? 


No more for now. 
about your work from the 
firs t one . 


Shall write 
summaries . 


again when we hear more 
ilany thanks again for the 




rr.k« 


The table showing the frequency of postures in different 
situation has been arrived at without counts. I have not 
been too successful in attempts to count these things - we 
have tried it mainly in the Kittiwake - and I wonder in any 
case whether one would get much out of using other people's 
counts certain points are oovious aoout 

differences in intensity of postures and these one can 
described in words and I think that counts made by different 
people vrould only give one a false sense of certainty. 

PerhaoS I an too defeatist about these matters as I have not 
seen how you make use of your counts in comparing the 
motivation in different species. One of the points which worrie 
me is that, so far as I understand the method, it assumes 
that c dispute, sa.y on the communal area, jbaxxxHxxxBKiss 
•produce ? rousehly the same 7 ”inb ox motivations L oitus tion x** in 
pQ'j 02 pg i n a not we r . And X am not too c a in that this 


true for some of the s >ecies I have been lo king at 


f or 


are more 
g r ou nf 1 e s s 


^ne 

is — H ^ ir ! I 

instance Sandwich com >sredwitb Arctic Terns. In tnes- I * 3 * * * two 
species the difference in nesting density seems. to me perhaps 
to alter the motivation produced in the stock situations, 
likewise in the rr i t tiwake is it not possible that the proximity 
of nests on t cliffs means that c ris s of territorial 
encounters in this species with the 3 — n e ^ -■ e d G- cannot os 
mado very closely. In other soecies^where ecological conditions 

’ constant . I dare say that these objections are pnite 
g and one can -make* the comparisons without such 
drawbacks but I hope I make xy clear the reasons for my doubts. 

X look forward very much to seeing hov.’ you use yOur counts 
in " c paring e •eciea. fas it incidentally by means of the, 
that you oroduxed those wonderfully phallic diagrams locking 
■Hke p longitudinal section of an onion, describing the motiv&ti 
of posture! in to and 3ulU * * never heard 

how you accountedfor some of the intricacies of tnese f l^ur l ^ , 
'Whenever we have tried, we nave quic'xly enueu in some self 
contradiction eugiestinglthat there are more than two parameters 
involved. How many "simplifying assumptions" did you need 
to make ? I am not trying to be funny but we are genuinely 
interested to know how y~u have extricated your del f from 
the sort of motivational impasse wnich we foum ourotvlvec 

led into . 

ITiko is due back in a week and then I shall perhaps 
see your new reoorts about the Inca Temet al. l wonder 
very much how. they fit in with the ideas which I have come to. 


on 



two 


I am still stuck to find this in the Arctic though there are 

xstxaxxi possibilities. The trouble seems to be that tne^ 

terns - at least those s jecies I hr ve looked at ~ ~or\ t ^ 

attach by oe eking downwards and one would not expect to una 

an aggressive upright funless it is a relict from a- ancestor). 

/II the species I know attack by a horizontal eck so iar as 

I can see. Any ideas ? 


* tk 4Wyt UM* 



Zoo Dept. 



15 


2)€c44*,6«r 


Dear Martin 


This letter breaks a very long silence, but 


we have been rather busy with a report since we got back, which 
was designed for the natural history society who allows us 


would like to see some sort of account of our work in the last 
couple of years so I am sending you the reports such a s they 
are. They are very unsui&fcble for your eye as we appreciate 


is a good deal of padding in my reports, especially on the 
non-reproductive sides beca ise I wanted to give the impression 
that we were occasionally interested in other things than how 
the little creatafts pro create A. But you and I know that 
nothing else could be so absorbing ?? We hope to go back for 
one more season though only a short one as I must start writing 
up this winter and I would like to get the shag stuff Clnished. 

At any rate we don’t plan to go back much before the terns 
arrive and as they are sup josed to be my thesis subject 
I ought to be more interested in them than the shags, which I 
certainly am not. However I plan to return to the shags 
in my old age. The terns are rather difficult from many 

points of view as I hope I make abundantly clear in my report. 

The first difficulty is to try and discover how the pair forms 
let alone anything about motivation. That has occupied me 
most of the time and I had almost given up hope until the light 
suddenly came to me at the end of 19 C 54 which fitted several 
things together but which I had succeeded in closing my eyes 
to for the best part of two seasons. But that's only the beginning 
and I can^t see that I am likely to progress far on the motivation, 
for example, of the aerial display. However my views ah the 
motivation of various postures are as they stand in the report 
though there I haven't been able to explain my reasons fully. 

I shouldn’t believe anything I say too much as my conclusions 
about motivation seem to rest on so many preliminary assumptions 
which, from what I have seen in the shag, are capable of being 
reversed after nest season’s watching. This isn’t just one s 
natural pessimism but a more serious cause of dissatisfaction. 


to use the quarters on the Fame 


Niko said that you 


only too well. We have glossed over many difficulties a 
left unsaid many things which you will be curious aboutj 
the same some points may be interesting. 


SL 

There 



I find that I see so esally just what I want to see 



that I mistrust thfe mpst harmless observations. 

On the xasxx ‘■behaviour other thah courtship and threat 
display I am more sure of myself but I think that interests 
you less. The threat and courtship seem to have gone quite 
a way on the road of ri tuallsa tion and although its simple 
enough to talk about recognising elements of attack and escape 
this doesn't seem to expla,in very much. At last I have got 
even Niko to agree that the tern s aren't as easy as he thought 
they might be but he always says "but think how much more you 
know about the tern's behaviour than anyone else". It's 
scant consolation when one compares it with your scheme in 
the BH gull or even Esther's ideas about the kittiwake. 

It Is very striking to me how much easier it is to understand 
much of the shag’s behaviour than the terns, because the 
shags move so slowly and their changes of mood are correspondingly 
slow. 


Niko thought it would be a good idea for Esther to publish 
a short paper based on the report for the Ibis or something and 
that is occupying her time at the moment. She would like it 
to be a bit more accurate in details than the report l 

’Ve've been very glad of the chance to see the two papers 
you sent to Pae in order to see which way your thoughts are 
turning since you left Oxford. I think that Pae has handed 
on to you some of my comments. Most of the things were more 
or less trivial but there were some more important objections 
One of the ones I feel most heated about is your discarding 
of displacement grass -pul Ting. If you had ever seen it you 
would see at once that the movement of depositing the material 
i 8 the nest building movement. And in any case when a gull has 
something in its beak which it wants to get rid of it shakes 
it off in a quite different way from what happens in grass 
nulling during fights. Incidentally Esther was reading Stelhbahe 
( 1 93 8) the other day and saw that he said that the gull 
treated the grass just as it would like to grab the opponent 
if it dared, so he clearly recognised the redirection element. 

I am sure you can't c-ompletely throw out all the displacemnt 
element In grass-pulling but I think that there is a<julte "simple" 
explanation of why the redirection grass pulling should be followed 
by sideways-building -- namely that the movement is stimulated 
by the presence of nest material in the beak. If there 

were any likelihood of some displacement activity occurring 

this would explain why it should be this particular one. 
Exactly the same argument would account for the observational** 
that when you crowd male sticklebacks the head-down threat goes 
into sand-digging, though here it is presumably the influenece of 
the posture which determines the displacement activity, I was 
very impressed by the link between certain activi ties A fin no 
sense in displacement situations) apparently as a result of the 
similarity in the posture. In these cjses I think I could conclude 
that the influence from the posture was a proprioreceotive one. 

Of course aj? some of the exapmles of "influence of tae 
environment" such as the stickleback example may be partly 





proprijoreceptive . The two best examples I have of this are 
mentioned in the repoot. The business about deriving the 
cormorant's "wing flapping" display from the both-wlngs-stre tch 
hasn't much to recommend it except ingenuity. I don't think 
I believe it myself, 

°n the matter of displacement activities I have found n 
several examples of their occurrence in "low Intensity" situations. 

I remember you once asked Fae about something I had suggested 
about their occurrence in these circumstances as if it were 
not to be expected. I don't think there is much reason to 
believe there is any general rule about d. activities appearing 
only when the motivation i3 strong. The hostile ne3t quivering 
in the shag is the activity I have paid most attention to 
with this in mind and there I have no doubt that it expresses 
a lower Intensity than the shake gaping which comes near to 
being Intention movements. Preening of the mate also occurs 
when a bird is insuf f iciently motivated to mount but not 
because there is any strong conflict. 

By the way you say somewhere in your thesis that the 
thick neck of the b-fi gull is due to tension in the epaxial and 
hypaxial muscles. I wonder do you still think so and why. 

We have examined the neck anatony of several gull and it seems 
most unlikely that tension in the neck muscles is could 

produce any appreciable swelling of the neck. But we don t 
know if you conclude this from dissection or not. On the other 
hand erection of the neck feathers certainly could produce such 
an effect and from Bather's observations in the kittiwake 
is almost certainly responsible in that species. This is supported . 
by the position of the groove in the neck in such a thick- 
necked bird which seems to correspond with the apteria on 
the sides of the neck. This seems to v/ork in the kittiwake 
and herring gull where there are photos which s$ow the position 
of the groove rather well but I don't know yet about the b-h gull. 

In the choking of the b-h gull you concluded that there 
were several elemdnte which were not derived from nest building 
including raising of the ventral feathers, depressing of the 
tongue bone, and opening and shutting of the cloaca. Are the 
"ventral feathers" the same ones as those erected when ^ preparing 
to brood ? From your own picture it looks rather as if tnis 
is not so. In any case in the kittiwake and herring gull a 
close examination suggests that the main feathers which seem to 
be raised are the lateral flank feathers and that they are 
passively moved by the shift in relative position of the bird s 
body and legs as it tilts forwards. About the hyoid Esther 
thinks that this may ('almost ?)always be depressed when the 
bird utters a call. Certainly it seems to be in most of the 
photos of the herring gull in Niko's book. Of course when tne 
"bill is opened the effect won't be so strong but Plates 2a and 9 
seem rather convincing, for example. Finally do you know that 
the gull's cloaca doesn't open and close when any call is uttered j 


intensively. As you will have guessed there is a reason for 
her objections. She wants to derive choking from the movement 
of depositing nest material in a relatively pure state without 
the complications of superimposed broodiness or ksx sex or what 
have you. At any rate she can talk herself into believeing this 
in the kittiwake and wonders how far it may be true in the 
other species too. Incidentally we have seen this movement of 
depositing nest material in the herring gull where its form 
is much as in the kittiwake but instead of being repeated a 
number of times, only a few jerks are made at the most. This 
seems partly to be due to the kittiwake 1 s nest material 
being more sticky and partly to some intrinsic (dare I sey innate) 

difference. 

£ou will have heard that head flagging has been seen 

now in the herring and lesser black backed gulls. I don t know 

if Fae told you that the herring gulls have a well developed 

greeting ceremony: mew call, choBking, head flagging. Back to 

the herring gull indeed 1 We don t have time to watch it properly 

but • black headed gull work has put us onto lots of things 

— * 

which are at once obvious. 

A 

Does the b-h gull tend to go to Its nest or a potential 
nest site to choke 0 It looks very much like it in this greeting- 
choking in the herring gull and Esther thought that this migat 
be a sort of peason vhy the kittiwake, who of course stays on 
his nest site all the time when hi Is on his territory, should 
use choking for the song. 

Well this should raise enough bones of contention - ^ to mix 
a metaphor - to get us along for, a time. I'm sorry we can't 
talk it over as we should probably get aiaxa; your ideas more 
excECtly, and I dare say there are many provocative things in 
Esther s report you would like to know more about. A hen you 
can find time to write we'll see what we can do to satisfy your 

doubts and curiosity. 
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Zoo Dept. 
Oxford. 


Dear Martin, 

Thanks for your letter. It was most tantalising 
to hear about Laros terna ; I am only sorry that you didn’t 
describe any of its postures. I hope you wil.l be able to 
let me know something about the form of the movements at some 
not too distant date. It must be an astonishing creature, and 
it made a great impression on me from the first time I saw it in 
Murphy. . ■ - 

In answer to your questions I think you will find that some 
points have been answered in the report on the Gull 3c Tern 
conference which I sent to you via Frank some time ago. If 
this hasn’ t yet got to you let me know and I will stir up Frank, 
though as you probably know he Is having great worries at the 
moment as Brenda has severe cancer. 

The Dutch tern people don’t seem so Interested in the 
comparative approach to the terns and concentrate more on 
counting postures 3nd' things like that. However the comparative 
side interests me quite a lot, though from the poLot of view of 
radiation fcather than taxonomy - if you see what I mean. 

I come more and more to the view that it is extremely difficult 
to compare on the strength of the observations of other people 
especially If those people haven't seen more than one species. 
Consequently I • m happiest in comparing the four species which 
I have seen* Arctic, Common Roseate and Sandwich. Bergman's 
film eked out by his pa*p<lr* fend vice versa) are also useful 
because the Caspian is so similar in many way to the Sandwich. 

On the other hand the Black Tern is sufficiently different from 
any of the other species for me to find a comparison of the 
calls, for example, extremely difficult even after having seen 
a little of the beast. I dare say if I saw it after having 
watched the other species I should understand it better than 
I did when I was just beginning to know my own species. 

All this comes as a preface to an attempt to tell you 
something about the calls of the Arctic and other species of terns 
What I shall do is this. First I will tell you about the Arctic's 
calls and then give a table purporting set out the homologues 
of the different calls so far as they are clear ( and in some 
cases perhaps wherp they are not). At thejend of the table I 
have tried to give^an idea of the chare ter of the cal 1 common to 
its forms in all the species, which should assist in determining 
the homolgues in other species. 
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1 . 


2 . 


3. 


4. 


The first call I shall mention is one from which several others 
seem to be dif- f erentiated , i.e. feif develop* into the other 
calls at higher intensities. The call is a quiet "keeyer" 
and can be heard from birds fishing, from birds flying to and 
from fishing grounds, on migration, and numerous other weak 
situations of this kind. I name tnis call kyl . 

The first derivative of this cal^l is called^ ky2. It is a. shrill 

"ki tike 7 © ye r-ki tik/eye r-ke4ye r-ke f eye r-ki tike ey er " It 

is uttered on a number of occasions; by unmated birds who are 

trying to attract females, especially when they (the malesJ 

are carrying fish. In this situation it may be used on ohe ground 

.in the aerial advertising display. The same call is 
us ea *a*f ^er pair formation by a bird appraoching his territory 
gEXSRsjfcaii# or one who is carrying a fish, either for his mate 
or for the chicks. This call is also the usual one which can 
be heard from territorial disputes between neighbours, at 
any rate when the intensities of attack and escape are not too 
g-^rong. It is not often used against predators. xhe, form 
of this call is rather variable but is characterised by being 

polysyllabic and shrill. , , 

The next call ky3« follows the last one it an unmated bird 
is joined by a female. The shrill "ki tikeeyer" deepens to 
"i free y| r Veeyer yeryeryoryoryor . . . " This happens when an 


advertising male is joined by a female in the air $ fin the 
’’fish flight") or on the ground. In both situs tior^fche adopts 
the bent posture. The same call is also given by a bird while 
sera oinp- at nes t . rel&ief by a broody oird. In one of the 
hostile postures, the Crouch, in which attack and esepae seem 
most strongly activated the birds can sometimes be seen to be 

calling x softly and when I have been close wnough to hear 

this call it seems also to be this growly call, the Soft Call. 

Apart from this awkwarajmis call comes only in friendly situations. 
Another call presumably related to kyl is the loud "keyair" or 
"kairr" which is the usual call when you walk through and 
r retie tern colony. This cell, which is accompanied at higher 
intensities by wing raising, can be easily provoked by slightly 
alarming the birds. This is the call which you and Niko tnink 

is the tevnd Long Call. I remain as yet obtainately unconvinced 

about this. This call is fairly common among the Arctic terns 
as they go about their everyla^ Ilf e . Another tern often provokes 
it for example a f emaT^Jappraoching a male whom sne -oesn t 
know well, or ^ a brooder when an intruder approaches the nest. 
There is a. little evidence that a bird giving this call^is. 
aggressive as well as frightened but certainly fear is dominant. 

A weaker alarm call which doesn’ t grade into the "keyair is 
a short hard "jik" or "jekV This call can be heard in a great 
variety of situations; during fishing, flying to and from the 
fishing grounds, by birds on their territories ^ 

,vwv+v^r^ 0 -htir^ in response to a predator 

^ __ ). It also occurs 

during the ascent of the High Flight when it is uttered especially 
by the leading , i.e. pursued bird. 




A*. — 


6 . 
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9. 


10 . 

1 1 . 


*?he 


the Chhtter, 

next call }i Is given by birds who swoop down to attack a 
predaa tor in ‘'the colony! It is the familiar " tiki tiki tik. .. " 
This call is also uttered on the ground e.g. by brooding birds 
when others approach near, or when a rab'it or some other species 
coraei close to" the brooder. On the ground the bird stretches 
towards the intruder as far as it can without rising. I 


haven’t been able to detect any feather erection. k I have 
little doubdt that this has a common origin with the gekkering 
of Roseate, Sandwich and Caspian. 

At the bottom of the swxoop at a predator the Arctic tern ca{Ls 
a loud "kyow", or something like that. This seems to be a different 
call from the cha tter and can be heard on other occasions too. 

When two terns are fighting in the air and ^c end in an 
upward flutter the same call can often be MMl. And it may 
be heard, with or without the chatter, as a tern attacks and. other . 
The call seems to come at the moment of closest contact with 
an opponent. 

It is sometimes possible to change the "kyow" last mentioned 
into another call. If a tern is swooping at you with the 
"tiki tik" and at the last moment you jump upwards at him, he 
doesn’t call "kyow" but instead a musical "kliu". This kliu 
is also heard under natural conditions in circumstance suggesting 
it is rather leas aggressive and more frightened than that 
"kyow". There are two sitae conditions when it is particularly 
common: during the ascent of the High Flight, by the following 
or pursuing bird, and as a response by brooders to a gull approaching 
the colony when the birds who call leave their nests and attack 
the gull with the" tiki tik kyow" form of attack. 'The form of 
the musical kliu does not seem to resemble the loud "kyow" but 
I think they are rether similar and hope one day to make a spectro- 
graphic analysts. In adults 

Food begging call. shrill "kee-kee-kee " at a 

of about 6 parr second. In chicks the call has about 
maximum frequency but each syllable sounds more lime 
Male conulation call. Before mounting it seems like 
ky2 and after mounting and during copulation a my f fled ky-3. 

When the adults are handled for ringing the birds occasionally 
uttered a very shrill, high-pitched "keer". This call is 
distinguishable from any of the others though perhaps grades 
into the "keyairpr". I have also heard £t from birr® who 
were involved in fights and were trying to pull themselves away 
from the grip of another. When they young ar’e handled they 
give a loud "shri" but this doesn’t sound like the"keer" at 
all. Perhaos it develops into it; perhaps it doesn’t. 

In the chicks this shri seems to grade into the syllable of 
which the fo rs d begging is compoased. 

Here then, for wh4t it is worth, is my list of the calls 
of the Arctic tern. The Common terns appears to have an 
almost identical repertoire though the whole tone is gather 
different. The most different calls from the Arctic s are 


frequency 
the same 
"shi" . 
a raufif led 


the alarm call when you walk in the colony, which is "keyalrrrrrr" 
with the accent on the second syllable which is more drawn out 
than in the Arctic, and in the calls ky2 and ky3 whiclj 
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mi/ght be written as "keera-keera . . . " and "korr-korr- . . . " 
respectively. Oh yes, and the food begging call sounds very 
different though it has the same frequency, ^ixsamidaxaiiax 
Each syllable sounds more like "kye" rather than "kee". 

The Roseate's calls are in some cases very similar, 

» chlk" Instead of "jik", and "keeoo" instead of "kliu", but 
there is the addition of the Fish call ("chorik"). This call 
is not uttered in hostile situations, at least I hav^iever 
seen it in a fight. In this respect it seems to resemble what 

I sunoose to be the homologous calls of Sandwich and Caspian. 

The fish call in all these species seems to be uttered typically 
by a bird carrying a fish, perhaps especially (though not 
exclusively) by one who is unmated. It is very striking to 

w&Ach a Sandwich or Roseate hunting and see how when he suddenly 

catches a fish this call is switched on, and stops when he 
surrenders the fish. This call is also used in the 

aerial display byxbiafck (the High Flight) by both partners but 
especially, I believe, by the bent-role one. The call is used 
when bringing fish to the mate on the nest and also to the young, 
indeed when the young moves away from the nest it seems clearly 
to be by means of this cal I that the parent establishes the 
whereabouts of the young. In the Sandwich tern, and perhaps 
in the Roseate as well though I am less sure, the two birds 


who want to establish contact with one another, whether mates 
or parent and chick, call alternately in a very regular rhythm, 
a method which would sem to assist localisation of _ another olrd 
amid the hubuj? of a dense colony such as the Sandwiches form. 

So much for the situations when the fish call happens, 
the motivation I am at a loss and the other tern people 
any suggestions . They all seem agreed (and I too) that 
fish call, doesn't come in fights. By the way It is a 
giving the fish call which you have depicted in your thesis, and 
which you believed to be the homologue of the aggressive upright. 
There are two birds in the picture from which you took your 


As for 
haven' t 
the 

Sandwich 


drawing, the other one is actually calling with the head-tossing 
movement I mentioned in ray repprt on the gull and tern conference. 

I don't believe there is any hostility between these two. In 
my opinion the usefulness of talking about homologies or common 
origins ceases when one is considering postures such as this 
which have such a low degree of improbability. I would agree 
that this posture In the Sandwich might be homologous, in the 
sense that both it and the upright are ritualised 

forms of a stretching upward of the neck and a lifting out of 
the wings. But I have no reason to think that the S. Tern's 
stretching upward off* the neck is derived from an intention movement 
of attacking! In fact this sp. doesn't seem to attack from above 
at all but rather from a gekkering position. The stretching 
uoward of the neck seems to me to be moie likely a general alertness 
in the S.Tern. It Is for this reason that I don t like to 


use pure form in hoaologlsing movements unless the movements are 
■so improbable that they couldn't havearisen by chance convergence. 
It is in fact this reason that makes me search for homologues 
only among closely related species and only when the situations 
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are similar. This seems to he to he a severe limitation in 
trying to recognise the homologues of various movements, perhaps 
more severe than in comparing morphological characteristics. 

But i all this argumentation rings a hell with me and. I feel 
sure I have opened, my heart to you on these matters before. 

Gould you perhaps let me know what you think about all this ? 

Have you in fact encountered these difficulties in you studies 
or are the gulls sufficently similar ? There is again the 
difficulty with the Kittiwake which, to judge from the few species 
of gulls with which we are here familiar is very different from 
either the Herring Gull or the Black-headed - much more so 
in our opinion than these two species are from each other, though 
I note with interest that you put Rissa into the "hooded gull 
sub-group" rather than the "large gull one". The Kittiwake 
seems sufficiently different in the form of its movements for 
us to have great reluctance to say what the Long Call is in this 
species. Niko says always it is the ki t tiwake-call but admits 
there is really no bettscer reason for picking on this than 
there is to say that the Moan is the long call. Mx In 
comparing a greater range of gull species you rnustv have 
found some useful criteria is deciding what the long call is, 
can you disgorge this information ? 

By the way before leaving the matter of systematics I 
note that you feel sab ini is more difficult to place than 
many of the other species. Is this on morphological grounds 
or behaviour ? Ie have seen a fragment of display of this 
species on a film of Peterson called Birds of America which 
has be-en shown here by James Fisher. There may well be more 
on the Sabine's gull in the original, I don't know. Anyway 
from what we saw the bird seemed very like our memory of a 
black-headed. 5 Have you seen the film ? Or the bird ? 

When you get my report on the gull and tern conference you 
will see that Voous had already suggested to me some of the 
points about the systematics of terns which you mention, 
namely the inclusion of Hydroprogne with the other crested terns 
and the intermediate position of the Roseate between the 
Thalasseus terns and the typical S te rna . What sort of evidence 
does one use in classifying the terns ? There seems so little 
morphological difference between the adults - at any rate of tne 
typical Sterna. Kow do you reconcile Murphy ( 1933) on the pan- 
Antarctic terns with the evidence of Clay (1949?) ana Kullenberg? 
How do you d ecide whit Is convergence and what is genuine 
relationship ? 


But I have driften far from my intended path. I was giioing 
some idea of the similarities of the calls of other species to 
those of the Arctic. The Roseate has what I have called 
the Harsh Call, which is utterly un-transcribable . It is 
a sort of hawk, as if the bird were about tb spit, i.txia 

From pure form alone I couldn' t.. place it but it comes 
in the same situations as the 'Iceeyair of the Arctic and 
I have once seen wing-raising which is so typical of this 

call in the Arctic but which doesn't oc curMn^any other calU 

In the Sandwich there is no doubt of the similarity of the"waaaa" 



5 


and the Arfctic s "keeyair" . Same situation, same form. 

As I have, told you in the conference report the food-begging 
of the terns xelbks a different form in the different species. 

Common and Arctic feaxaxfch® repeat the single syllable in 
a series while Roseate and Sandwich and Caspian utter single 
syllables at a time in a more gull-like manner. Incidentally 
this seems to be correlated with the amount of black on the 
face of the downy chicks. In the Arctic chicks where the 
bill is held open for several seconds at a time the black 
down frames the pink mouth. In the o 

fond begging calls are single there is less black. The black 
tern also haxx a sserles of food begging calls like the 
Arctic and Common. In my table I have linked together all 
food begging calls as homologous. Here my reasons are 
r&ther from the situation than from the form of the xxxixxxHfcH calls 
which show considerable variation not only in the amount of 
reduplication bit even in the form of each syllable. 

Some of the homologues in the Sandwich are not sure and 
in the Caspian even less so. I may have been rather Procrustean 
(to use your famous epithet) in building up my table but it may 
be some help to you. 

Note by the way that I have havered as to whether the 
ky2 call of the Arctic and Common should be considered as 
homologous with the Fish call of the other species or not. 

Because of the elaboration of this call the form is very different 
in the different species and ^because the situation of this 
call is wider in the A and C.^than in the others I -have not 
liked to use the other argument for equating it with the 
Fish call. 

I am not sure whether the information I have given so 
far will satis^ryour questions, so I will give you another list 
of the calls and displays provoked by intruders 

Away from colony Arctic terns may fly around and call keeyalr 
as they do to a human in colony, though less firecely. The 
same thing seems to happen in the Caspian tern (Bergman p.9). 

I n colony Human intruder provokes mainly "keeyair"as they 
bIMs hang overhead, also" jik" . Also towards hatching time 
especially the " ti^i tik-kyow" swooping attack. 

G-'ulls flying near colony provoke "kliu" calling, flying up and 
"tiki tik-kyow" attagk. Pigeons, which are much more feared than 
any other"preda tor"I have seen, evoke Panics accompanied 
sometimes by Jik calls, but for the main part silent. However 
some braver soul$ may dare to attack pigeons with" tiki tik-kyow" 
and these call frequent "jik" as they fly or perch nearby 
between attacks. Less powerful opponents, such as rabbits, 
often provoke" tiki tlk-kyow"a ttacks . Other terns may also, 
but usually they get the aggressive call ky2 if the bird is 
likely to attack, or the jik or keeyair if it isn't. Attacks 
may of course be perfectly silent. 
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An undated male on hie territory gives ala ram or aggressive 
calls to intruders but he also may react with calls which seem 
to be typical for pairing behaviour, i.e. non-aggressive. 

As I have written you previously the unmated male silent in his 
territory reacts to a flying bird by calling the Icy 2 at it from 
a posture difficult to characterise which I have called the Slant. 
This is indis tinguishable from a hostile reaction but from the 
slant he frequently adopts the^Jpent posture with the ky3 call, 
the growly Soft Call males in fact who seem to be in 

a. receptive mood for females start by a version of the bent 
and soft call to all intruders, even to other males. If a 
female lands {which she does silently; there is no 1 sanding call) 
the male may parade in the bent posture round her a little, 
perhaps continuing the soft call but sooner or later he adopts 
the stretch, which is silent. The female has probably been in 
the stretch all tae time. If the male resumes the bent 
or walks towards a scrape to perform there he starts the soft 
call again. The female may follow him and may call when she 
scrapes. I have described the "successful" meeting of a 
pair. Often neither male nor female is so willing and 
both seem rather frightened of the other and the male often 
somewaht aggressive too. In this case both birds may adopt 
the slant or may make the bowing or scooping movement, both 
of which pos .Abilities will be accompanied by the ky2 call. 
Brooding birds react to intruders at first by the keeyalr or 
jik and if the other approaches closer by ky2 or tikitik. 
SiEiisxwhsxhaxsx M two birds both have strong territorial 
rights, a situation which doesn" t^ develop until the eggs have 
been laid ( as a ruls J. both may adopt the Crouch towards one another # 
with the bill pointing slightly downwards, neck short, body often 
somewhat tilted forward. This posture may be accompanied by 
a twittering of the beak, apparently , ahxwXHg when I have been 
able to hear it, produced by the Soft Gall (which is in other 
situations friendly). 


Nov/ I am exhausted and you must tell me if there are 
further special points which need explaining. 


You ask for a name for the G-oethes tel lung. Goethe 
talked about it at the conference where he called it Herabs tarren, 
which was translated as Staring Down, which seems a good enough 
name. My birds do it too but I haven’t been able to do 
anything with it as it seems to be the Intention movement of 
everything possible ; xiHBiudiHg in the gulls 

it may lead to pecking at the ground, picking up nest material 
sitting dow, choking, pecking at the feet, bill cleaning and 
what have you I 


I have written about the" pos tural facilitation" of 
displacement and other activities in my conference report. 

I was interested to hear of your many examples from the gulls. 

I was really concerned to show that not only may influences froip 


exteroreceptors determine the activity but also, in some 

cases proprioreceptors. There may of course also be 
oroprioreceptive influences in some of the exteroreceptive 
examples such as those you suggest about head flagging and 
preening the back. 

About the manner of working of the pro nr i o re c e p t i ve or 
exteroreceptive influence I think it must be very mush as you 
suggest. I suppose that when an animal performs 

certain inertia. Let us say 
to go to a certain place and 
in the ground for worms. 


it has to overcome a 
to feed it has first 
bend down and search 


an activity 
that in order 
then to 

One would expect 


that if it is already in the feeding place it will experience 
a stronger tendency to feed than if it first has to fly there. 
And in the same wag if it is actually bending down close to the 
ground it may be more strongly aroused to feed than if it is 
standing up, (whether the influence If propriorecptive or 
exteroreceptive) . As you say, this influence mjj s t be some kind 
of feed-back:. So far so good. Xmacxxjuctkxtx But why should 
not the "extraneous activity" always ac cur whenever the 
particular posture is adopted. Does one in fact have to fall 
back on the idea of spark - over once again to ex plain t’^is ? 

I don't really know, but I not. Certainly I don t 

confine the idea, of postural influence on subsequent activities; 
to displacement activities. It has a much wider significance . 
Tor example I have seen in Eibl's hamster film how one of 
the hamsters made a typical back- stretching movement when the 
ben in the tunnel to its burrow made a sharp turn which so 
to speak started off the posture. Bill Ver plank also told me 
that postural influences are important in maze-running in rats. 

In short then it seems sure that CTX*KXx£xtH£iuBHXKXXKiu* 
a certain posture must increase the tendency of all acts 
(Russell et al . I) which have a similar posture. This increase 
in tendency must be some kind of feed-back process. Exactly 
how the tendency is increased I don't know. One situation 
where this fcxx&KXKyxKsqpxkaxx postural Influence may be 
important is inlselecting displacement activities as suggested 
by Bae rends (Tinberg, derived Activities), and by Lorenz in 
same year ( Proceedings of Deuts&fc., Zoolog . (resell. ). 


I wonder where you will be when this reaches you. We 
expect any day to hear any day that you have been expelled from 
some country or another as a counter-revolutionary - or eiected 
as president. Bae told me you would kindly keep an eye open 
for any cormorant display. The sort of thing I am interested 
to know id whether the body is tilted forward in the advertising 
display, and especially details of any wing movements which may 
accompany the displays, and of course any fuller accounts of 
the movements themselves. 
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the Noddies next year sounds most exciting 

» 


If 


Your visit: 

You certainly gelJs around 1 I can hardly wait to hear abou\ 
the nodding movement which sounds from Watson and La shley ’ a 
descriptions very -'Similar to the bowing or scooping movement in 
the Arctic terns. Should it turn out to he a fesmix hostile 
movement of this hind I would very much like to know if it 
appears in the pre-cop behaviour of the male. You remember 
that in the Arctic's precop it makes a little bowing movement 
which is rather like that during hostility though not ito* quite 
same. However I have been driven to the conlcu&ion that 
this movement in the precop is essentially the same, for the 
reason that it occurs only in those species where there is 
the hostile bowing disolay (Arctic and Common) and not in those 
which have no such display (Roseate, Sandwich, Caspian, Black). 

I don’t remember if, in m y last letter, I thanked you 
for sending us a copy of your thesis, at last in print. 

We had referred so much to you thesis MS that it had become 
dog~e_ared in the extreme and it became almost impossible to 
find anything. Now we have already started dog-earing the 
printed copy.* 


the 











Hoping to hear from you soon, if you can spare a 
moment from equestrian pursuits and mourtainfceering . I should 
be very grateful for anything to chew on®, gulls, terns or 
cormorants . 


■ 
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Oxford . 


Dear Martin, 

Now that the duet is "beginning to settle I can 
Price again take up my corresoo ndence where I left it more 
than si T months ago. I must admit that X c m rs ucier not i ified 
to fina your letter of January still unanswered and I will 
try now to rectify this error though you may have lost interest, 
or at least given uo hope of get tin ' a reply . ^In tae 
accomoanying sheets which you nay os sole to read, I hs\e 
tried to answer your questions about Hfhich postures occur 
in which situations and which calls usually accompany them. 

I don’t sun ose it will he satisfactory for you - °t>oer people s 
re olies never are - hut It may give you some clue of the 
way I think things are. I trust that my nomenclature of the 
postures hasn’t changed too drastically since I last wrote 
to you. I have regretful lyx abandoned "stretch ^ in favour 
of "erect" on the grounds that Palmer has used tnis name 
and ■furthermore that Baer ends et al. in tne Black Tern 
pa per have also voted for it. "Slant" is an extremely 
unsatisfactory name for the rather vague posture wnich it 
describes hut I haven’t hen ablefto invent a better, and I am 
afraid it may have to stick. 


' 






I imagine that all the"Thlasseus" terns will be? like the 
Sandwich but would be glad of any confirmation of this 
you could get ♦ What is the begging of Anous like ? I 
can' t make much of Watson's description of the female tapping 
the male s bill. 

By the way in his paper on 3 1 e r na e u r y g na t ha I saw that 
Junge end Voous mentioned that they had received unpublished 
notes from Amadon on the comparative taxonomy oi terns. 

Is someone about to publish something about this much neglected 
group? Particularly about the broader sub-divid ions ? and 
the realtionship of the group with the gulls. Presumably 
"terns" even if poly phyle tic , are derived from gull -like ancsetors 
and have become more speciliaed for fish— eating, but 1 csn t 
find even that much written o.own by a reputable taxonomist. 


probably see Fae on her way west - or at lee at I gather there 
is a good chance - and will get it from her. x he Hard Core 
is rapidly disintegrating and next year there will be.noone 
left here except Margaret and us. One new man is coming, 
one Manley, and Niko talks about putting him at Ravenglass but 
we will try and save him from such an unkind fate. 'Jli is 
now an assistant lecturer at Birckbexck and David Blest, a 


n t . 


appears to be making a tremendous success of it - as you Ccin 
imagine. They have managed to keep Ramona out for the time 
but we expect her to come on any day - ever since 3:ie got 
herself into the Womans Column in the Daily Telegraph as a 
competitor to Lotties Hass and Michaels- -Oenise. Philip got 
his thesis in at the same time a,s I submitted mine and. with 
the same hideous travail. Thank God I shall never have to 
do another. He (Philip) has a job at Edinburgh in as a 
Rpsparnh Officer at a ooultrv research institue aAd hopes 


Ik append notes on your Extraneous Activities MS. 
There is quite a lot of news from here but you will 






























can get sway from London. 


I have temporarily turned from birds to fish and am 
rearing swordtails in isolation and under various experimental 
conditions, hoping to test their choiee of mates when they 
are old enough to he interested in such things, i.e. when they 
are a few months old. Whether this will work or not I don't 
know hut it seems that it should he xstxxiixxXxy possible 
and as the species is MXxhkx polymorhic (in domes tica tion) 
one can try rearing one phase with i n<y, another colour 
etc. It all rather a business and A i Always expect to 
electrocute myself on the tanks - a fea t which Desmond once 
achieved, according to Fae. There is a chance that one may 
he able to Imprint (at least in a related species) and if so 
it is a convenient animal because it breeds relatively early. 
Indeed this matter of early breeding was what decided us on 
workinc on this fish in the first plaxre. 


ever 

Did you xxxx get the report on the confe once from 
Frank ? You will probably have heard that Brenda has died 
so I don't like to write about the report at the moment. 

If you have had nothing from him I will send you my copy 
xXxthK to look at and you con return it. 

I arather from Fae that you are off on another trio around 
World and its neighbouring . No chance I suppose 

of dropping in here. It can hardly be much out of your way. 

All the best 

n;i<€ 
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chattering "tUitlk..." call of Arctic, Common and Little 
TVie latter species however, have not organised the caj__ Ihbo 
one of their normal ifcKEXi ground-threat displays (perhaps 
"because they are more aerial than the other species and 
usually deliver attacks by flying at their opponents). 

The Roseate has an interesting type of ga’-kering, very, similar 
in" form of movement, t as well as in call, to the Sandwich s, 
but it does not erect its feathers so much. * It erects what 
it has of a crest but of course this is far shorter than the 
Sendv/ich and Caso£n)s, though longer than Common and Arctic, 
lofmeftlon "RattJlng 1 * in the Cull-billed T. Is this the 
call or the movement ? Have you seen a gathering like display 
in this species. I would be interested to know about the 
call' which Jensen writes as "gorrok-gorrok" . I imagine this 
is the normal call which is uttered when flying aeoui wita 
ft o.h and on other occasions which corresponds to the "koreet 
of" the Sandwich, the "chorik" of the noses te and the Pischruf 
of the Caspian. Is this your Long Call Note ? 

The existence of head- flagging and tilting in the Cull- 
billed is remarkable. I wonder what the si teutons are when 
they occur. The tilting seems to have a curious dis trioution 
as it occuL in Arctic end Common but I am ora tty sure It i. 
absent in the Roseate. In the Sandwich its place seems to be 
taken by a curious side -to- side swivelling if the head which 

v.d.Assem describes in his Lev.Natuur pa- ei- 
amplified to re. However he has twice seen clear, tilting ( 

to be the same Individual on both o?^alon8) , In the 

hr^^oorreef ‘tbSU'l Cuite toie the beast’myself . 

B' s film ' certainly di ITAlnT.lcT' 

tSat I would search very hard for swivelling. 

T nrr> nort^cularly interested in avUyUe. tne possi oilities 

« * "ipypf “".ss "LS'i „:;h> a*c;; w 

Suuuw° f5hr»ui m Sjl'l .««« 

thiA e y a ^^you^arrive te to make observations 

about tnis , e.g. ** V ht , \ a , I have looked at there are 

™ 0 : f'be^iJ- the Arcfe.c?Com^on type which I think you 

►now with a series of single syllable utterea at each, u-eonc; 

and the Rosea te/Sandwlch type (also Oaepianj wlt^t^ calls 

uttered singly ^"^"SflrctL t^pel fs thl's"^- tossing 

irsoirthffood-begging^ Sandwich type more primitive 

Wnd of fo^-belslng fith „in S s raised (Heinroth) 
Lo Nl bull billed also seems rather dlf 'erent from the species 
I know, as far as I can gather from the Johhny in the Carmargue. 




I wonder how much you have done on the Noddies - or "• 
contemplate doing. I have? got an opportunity ( still confidential, 
f going to Ascension where I gather both A. mlnutue end A.stolidue 
live, as well as 5 . fusee t a and G-.ygis . Do you think one could 
get anything out of these species in a year or less which 
you haven't yet nicked, up ? Or do you plan to study one 
or more of these species in more detail ? I may say that I 
am not terribly keen on this Ascension trio so that I aha n ' t 
be upset if you are busy with akX these species, but I would 
like to know what your plans are. 


None of the Dutbh people is wording on the G-ull-bfiilledT 
so far as I know . There is a man in the Carmargue, name of 

who has been looking at something of their 
behaviour, mainly I think the way the young beg for food. 

He seems rather cranky, one of Portrarnn's people, and I don't 
think you will overlap much with him. Should you wish to get 
in touch with him his address is: 


The Skimmer sounds a delightful vreature. Perhaps 
I will one day heap about it too. Have you by the way 
sorted out the relation between the terns Erect and the gulls’Anx. 
tforight end managed to tidy away the Little Gull's Vertical ? 

Your remarks about recognising' the Long. Gall were 
exactly what I wanted. If the Fittiwake Call and Moan of 
the Hi t tiwake pair off with Long Calls and "Muffled” Calls 
in the other species, you have se en I am convinced of their 
rela tionship. 

The terns all se m to have one xxtxx&xiyx elborate 
cal T i n. their repertoire which is ysed in various male-advertise- 
ment oorcwivk s , as well as on other occasions. Judging from 
form alone one cannot see any relationship between this call 
ib various species but I wonder if it may not have some com? on 
origin axxsxtixlxxi;x±iXKSiy nevertheless. It is noteworthy 

that al though fc the i ertoire of Command Arctic is so similar, 
this call, the chief means I suppose by which an unmated male 
attracts a mate, is more different than any other, c.f. song 
of song-birds. I suppose the same kind of divergence would 
be expected in the Long Call if it also the "song". 

Your analysis of the ontogeny of the various calls of 
gulls looks extremely useful and when one knows more of the 
development of terns one may perhaps link ud the xksmxx calls 
of the two groups using this as an additional argument. Here 
again I suspect you will be far ahead of me in homologising 
the voices of terns and gulls since your trips this year. 

a 

I don t remataber if I wrote you before that I think 
the gakkering of* Sandwich, Roseate end Caspian Tern is 
homologous with the 
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! 5T OTk on the tehaslanr of the Xittismfee is part of a amramo of 

ucqper&tiv© studies on g?.sli l^dUBdoor started by v>r* 'flrfi3es*«sa. It io plotaacyl 

to fcmostlt^e **» behaviour* of at! tlm species of gulls, a-xiaa and term 

riioaiDie, Tho work la Jaainly carried out In this country by dr. yioberpen 

aai oovoml of - do students. But also in (errnany, l&lland, Finland and /saer±o« 
■aoople ore contributing to it. «*«**«• «» mmwam 




•y o* one species alone is interesting in itaolf but only oos nariaoo 
» to sp^V aspects of behaviour, for instance to the effect of 
behaviour, to the evoluti unary origin and development of the mom 
******* a® 3 - 13 «*S oor&aaaniea, and to the possible ofean^a of oatissfcias 
„ m of postures fma speaks to species. *&m results of comparison 

ns well, fw© Species, tlm Ssrrin ; dull and the 
_.,laj»-5..ondad 3U.-1 tow already bean studies extensively, ahorter studies have 
omn o^ey^m out an the Sots on, Little, haughty, Silver and dartlawb’s ; k J lu 
ttie tey - ; ~ at present gpuag on owkswsral other species. 
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suronoaa gulls only tbs kittiwaJw 
s and Urn 


|vr\ on lao^clAgiaai ®«*a»ia aw! f o^LWTaolntea genua J.:issa, It aleo ahot/o 
■•Vy ecological peculiar Xtioa s it is pelagic and nests on vsrtiofil cliffs. 
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1 hraus watched the birds only in the breeding colony sad oouift not sea 
****££ ««bits sad nettling of their behaviour in tbs slater 

quarters. prefers I do not know how zaany special adaptations in behaviour 
waey ffloy hs*^ mlgpod to a pelagic life. But tracking dam tS'seir special 
sa^attey ^ ^f-neating was one of tin cost fascinating parts of ay work. 

" n . folio sg pagos a nwobar of these adaptations will be 01011 tioned. Xastaa 
G,; aai ait every tin- ■- Till ( ive a list of tie® at the ci, 

• ■ the Inner Fame arc paridoularly well adted fbr this 
*. ]f”* uni(?i© opportunity to watch an undisturbed colony without 

l\ 4i f i0 ' rax: ? ®? 1 011 a lcvo1 tie neats. It is a gsews* advents * 

, s** ’ i '”' ' = -ruoled vioir over the stiols scene so that aw* doss not loss 

- "■■■’T ,T ^ 3««r© their nests. I did rest of watting in 

*® “*■* I during t^l ®>d 1954 X kept the oars® ; 5 roup of 

of the birds' arrival in th® tlvut 


■' 

. - •••■; I 




* *& to the end of inugust when the young 


* trn wing tips, wldoh vary individually L.1 „, J. Jf 

" -‘-'y ■ '■-•-■ ^ m,v.y$\X!50 the bir’’a u.*: tliia ;;ro oL 

myQ ** ih Uiilorotmiling the belisviour. It enabled 

at) to icliow up the history of tfao colony, to note iniiividual variations, in 
setovlour, and to reoo^sise differenoes between new^ossars aal old inhabitant! 
fx - 'TO 0 on n«Ksd.y«ii4a.ted awl old “Mips, etc. 


beginning of la 
i to sit in «'gpcu; 
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water Ixifront of tb© ©reeding oUffs ( Oaoaiiajally a bird, starteil to swim 
towards another 1 b to aggressiw posture. Ti» challenged am tteatcte book, 
ot;*sra joined In, until there was quit© to uproar ftm -the flock 
ten peacefully floating a few seconds before. But such outbreaks soon died 
dcnm. Only owe did I see two birds aariEtug up to a proper fljifc in this pro- 
sieat ataiP* a atarjJ&ng difference to the plot wre a fear days later on to cliffs 
Tijere was not^dag to indicate that tbs bird© viare already paired at this t mu, 

, A after its© first group was seen to the water the bii\ia started 

to visit U.e nesting ledges* In both years ito sec© met In sy colony was 

M first, probably by the am individual (t®fm*tnaataly I did not krww 
tl» o&rfts in the early days of the first season). At this sta*p the birds ear© 

- will net stay on their ledges for longer than a few minute s. 

In spite of that on© am hardly fail to notice their visi 
will deposit a tww white i mrk on the elean-wealied rock. At the slightest” 
provocation the birds will sweep out of tl» ooleny over the water as if in a 
paahy often li^oeuyring in the air In a peculiar way* suddenly t)<ey throw 
th»3ms©lvos on too side, in this way changing direction, and swoop down rapidly 

®° en ® ieQt 011 ^ After such a perfssnienae which I call evasive 

f the birds fly normally for a tlmo but may repeat to evasive action 

s©'>n aftorv/ards* It is very likely that it is fear of the unfamiliar place 
to wen os f©ar of ground predators which causes the fcutiwakes to leave the 
te-po as often* But their special manoeuvres seem to be edited gainst aerial 
rs* A chasing herring gull, for instance, is soon left behind* it is 
luirn too clumsy to follow the course of the kittiwake, which recdiidB to©- of 
track of a doubling hare. Th&re are other indications of the birds* fear 
« tf 16 2a*ad* they will not sit on top of the nesting cliff, nor collect on 
t:Xi promilng places near the Jhurn as they do later. At this early stage toy 
onij land on the ledges and on to rooks below the cliffs* nut after a few 
dayc the pantos and evasive flights become rare, the birds stay to to nesting 
places Mich longer and stand about on to cliff tape* But to preening .daces 
on top af to island mmg from the colony are still not vioited. m both years 
1 noticed to first Visits to tose at P .e h «f WtBU PfUl times toy 

coincided with the start of iptherijig of nest material from the /phoney top ©f 
to ielanl* Shis is probably no coincidence* It seems rather that only to 
b:*xus * strong urge to collect nest material can ov e roffla e t .<s ir fear of the 
land.^ aly after toy have landed Uwm on toir oolleotoj tripe do toy doro 

to ait on olie nearby rooks, but they always reuaia much steer there than on 
tie cliffs. 


:- i Uw imooB viiiah now follow pairing up takes place aod a aumBt 

riaiily ia oor<petitifla for nest sites, brx;* first seascxi with a 
>c is always specially fascinating as to many unexpected things l^eu 
; soocifl s»*:i er vidth t'!© kittl^iafees ets even more exciting b®om®e a 
puxmBta £■■ of riy old birds axm back. 


teirdo arrive usptoed hi to cdo^y. As a rule to moles \ 
Mips mid new pairs foro ha to follceiag my * lie miss 
>cy see birds oirolh^s in front of tie cliffs, tdetler sale 

aCAMofet-i cdtc/M e^Aifeuc*? ^ 
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fetale, with a special, post we and oaU (fip» 1). la this context the follow- 
*AJ features oT the posture are h^ertast s the pointing dam of the beak, 
the opening of the south and the lifting of the tongue. Further there is a 
rhytteio w)-<^1.-do®o Jerking of the neok. a very similar posture has been 
found in all the other gull spools® studied so far and had been mad ‘choking* . 
•fte airoliag females are- attracted by this display and try to land beside tfce 
.sales* Kopsatodly I saw bow one fmah after the other visitod a choking sale, 
but aam at them paM any attention to a nan"dJ*playi^ tei^hboor* If tl» 
inactive bird started to. display then his efforts ears soon r e wa r ded as sell. 

As this display with its osll has a stellar function to the sang of mam 
passerines, 1 will oaU it the kittlwate's "song’. A iaale suet be able to 
recognise a female's intention to land on Ms nest a© his posture ohanges 
several seconds before she alight©, lie stretches his head towards the oncoming 
bird, opens the south oven adder than before, flattens the tom 500 and gives 
a series of loud "Mttiwatee** calls. The female utters the &mm oaU while 
broaching. After si® has alighted beside hist the uiatual hdtttmke calling 
esse on for a few oeoands. . The sale at the eeroo tlsae ashes great efforts to 
faoe the fmeSe sail to shout into her face, afee on tb© other hand turns ter 
head away trm Mm. This often leads to a curious bowing arid crossing of the 
v „ v „ weak*. As the exolteswttt dies doeii the female starts oteking with am or 
t ri ,u : 2 *®* dour*s®rd|l with open sswtffcg t ten ate bums tii© beak up las' tbs air, 

alosiii; : it, at fete seas tirae, but still Jerking until it is aluost in a vortical 
position (Pi#®® 2 ). After a few Komenta linking up the teak saves back into 
its resting position. The male gees on kittimSdng a bit longer than the 
foualo but soot after ter he also performs the soraa ahoktng, display. This 
oeretixmy of klttisskiBg, ateking down wad oboklng up 1 ref or to as tte w greeting 1 
By the tim Um m 1 @ finishies choking ths fessCLs is already in a new posture, 
the Brest, in which she still keeps her teed turned sway from hte. Ms - 
not ©sour* this posture. He Just peers at ter for a aoatnatb or two, as if 
he had to taka up Ida mind, then suddenly he deliver* a vicious peek at bar. 

At this ate usually flies assay hwe&iately. But if she stays he raay peak ter 
ogalni if she still- doesn't go, he grabs her mole and holds it whic£ va ths 
do aired affect. He may ©ten hang on for a for seconds as ate draqa hiaa into 
tte air. in assay oases she is peaked away in the twiddle of the greeting. 3© 

* A ' even, attack her before she has proparly leaded. There are considerable 
dii’feraaoes between the unties t sett* peak ©very resale as soon as ate lends, 
otters paolc only hesitantly after a few sdautes, ootae j>eok new at all. The 
famloB sImkv” an equal j*ny@ of diffexsatwest sob* itaxdly pot a foot on a nest 
otters endure the tact vioious peeking, 3 se ftrandss visit different 2 'tales 
sod t? t© iaales receive different feaialea. proa very early on it is apparent 
that the fes rales have preferenoes for particular groins of mate close together. 
®«y will visit tte® agedn and again, oftwas two or d^ree males oxs^y tin® 
ate* nest in turn and ths fomols who has a ptefereno© for ths place will visit 
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the sat!* nest irre&imattm of tla® identity of the oooup&tt. After a fea nl© 
tea eixto a few visits to the sarae male he will gradually get used to ter and 
tolerate Iter for Icm-jsr until eventually he doesn't peck ter any nnre. At 
this Qt&p both v/ill stay -together on the nest for long axtUa, sooetiiiwe for 
hours, ml tl ere is qpite a good chance ox' tlieaa pairing for tic season. In 
many oases, tesaavir, such a relation <^ets brotea up again but we will oou» to 
this later. 
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I have iaontionetl earlier that a tale! recognises a feoe&s's intention to 
land cm Ms nest but if "a hint prepares to land on a neat in the imiadiate 
vicinity of m mwmt&d. molo ha say isisjta!®- it and ktttiwake loudly towards 
it as if it ware a visiting fesiale. Butt as. soon as he understands to® other 
bird’s true iatcnfcim Ms calling stops abruptly aarl fas follows the ♦•dexjeiifUT'' 
aniiaal with Ids eyes* very quickly, however, rmigbbewre loam to knew? one 
^aiottor iirUvilually and do not leeks adstaleas each ot i*er for visiting fsaslM 
any laws* Ouch junolteits are sn&nfQl ^wtwiitiss for f cl lowing the biiMh 
ug> of personal ;relatioo*ss&o® between Son® exar^les of these social 

relatiorisliioa are cited, later. 
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^ > visits Mti. 
^ ' posture 
tongue 
on a ledge 
Said bow or 
This imm 
val m n . 


said that a saale reacts In a special way towards a f stasis tste 
IHnniids atlasr birds, especially rival sales, he reacts by another 
/rah and Bow (Fig* 5). in the choking tbe neuth is open, the 
®> spooled. call., tiie Meta, uttered, Birds she try to lend 
sore oft< lefleoted away in the air when a neigjbbour starts to ®roh 
birds alrealy alights aay take wing again as a reaction to it. 
tlie posture fri|;5iteiis or in other words that it has a "threat 


%yk 


d ,\f <7 


#1 


;o far only the function of sobs of the displays has boon mentioned but 
mi also vjant to knew what jgiaa ep the birds to show one pasture rather tlasn 
another. In see cases, bbT&t instance in the /rah anti Bow, it is not so 
difficult to assess the underlying drives. A bird so displaying often goes 
over to attaokldg an opponent but in saae oircnstetances he say flee. Further 
ho oay show the intention of attacking and ©soaping alternately in tuink 
succession* ^'raa this and other evidence one can oofsoluie that in on arch- 
m^l-ixrciknQ bird attack and escape tendencies are awake MwMtaneoualy* If 
only one of the two drives me activated the bird would not display but act 
iiaa@di4Etfc@Iy, it would either attack car escape. Ti*© autual interaction of the 
two gWes arise to tsplay. 

To analyse the choking display ia this may is sore difficult. I Ijsvo to 
moatim that the aaro choking (fig.1) which ©akaa up the csAs's song is also 
dimm during oppressive ©ikjou iters between rivals. Like the urch and bow it 
mm lead to attack or oscaw. For the same reasons w© can presume that ttm 
attack and escape dries© are both aotivt . can wo now »ppes© that the Poking 
of the sale at flying birds and the Eoutual c&okiRg down of the pair ia 
ijreetiag lias the mm® notivation? Let us first deal with the males of his 

0 $ pamivemm towards the fsimle we see emm^i signs* His escape tendency 

also ^Ixjcoces ay nasront but only uncUw special oimsn^tanoea, bit then it is 
Uivalstakoabls. Attack and ecoepe drives ac©ia to b© aroused in hiui. d'io Female 
on tine other hand sl.w© lwr eeoape temlenoy clearly by fleeing. Hr f act 
tiiat under exceptions! ooodltioas, iwwver t ahe ssay attack the ^ale gives 
evi desiQO of her o.^grseMvwnsss« One Mght esrpeot that ilia sex drive ixust also 
be active in picking because oh^dng iu used in tiie mutual greeting and becauoe 
in tiie song It attracts Hie f swale. But since choking occurs also in f ights 
tida is olearly not a neoessary condition. The song of a masher of species of 
birds, wriilo attracting a feKsds, eeeoe to be {activated by a certain m ount of 
a# 'greseivaness and it is an eeswessioa of the fonale* sex drxvo that aJ^e 
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appr o&okma m aggpeos&v© male at all, but mo& tl » pair ooraea together la 
this way the ohokl r*g ooewa to '•■3© the outcotas of tee same tencbsiioies as la 
a fight. Aa on© sees la my species iww otontial wutoa attack one another, 
’M erean rivals rijot tv? sexual activity In aggswasiv® anoo’uaters, the simplest 
1 ypott -.©ale Is tf at only tee attack aa3 ea;q® drives omS to be active for 


the occurrence of choking 


* 




/, 


Tl^ra remains still a question: why do tr© birds sthm different displays 
| the am drives are active! aynttum suggests that the intensity levs! 
of each activated drive aaogr very mieeeiixlently mil that the Solute level 
af each aa well as the bolsrue 'between tisoie determines the postures. :\y 
applytog eeetwel met* ode one can try to assure the absolute mrf. relative 
strand-tins of the drives concerned, ^nihim has already a careful 
ts ;^f 1 o y-^esaiw displays of the f ©Aid! ; l and It is y\ 
oil cy nark to mmlym the postures of the klttiwa&s la a sindlsr way and to 
co^ara fcl.*e results* 'Che following; obaermtions shoe that there la a differ- 
emc m f & balance of attack aM escape drives in the too posture® 9 asoh-mid- 

* If a contest between an arcb-^l-bew and a oho Mag bird 
2oadtf to a fight* .it is the forcer she will attack first, xf one of ifeu 
e&oagos before it comes to blow, it is as & rule the decking one who retires. 
After a fight tl\® viftnasr often aro3*m&«4oes ar*l she loosr choices. |Vs this 
one cm ooiKjli¥te that* in an a^i-*An£l-bowing bird a^ggre ssivsneso Is higher than 
•am© drive and in a choking bira tee reverse is true 5 . It is core difficult 
to find tim differ©®*® in tl.o absolute intensity level of tee drives in tbs 
ts» msttxmm. 


It Is st first surprising that thef ©males are attracted by aggressive 
behav tour in the males but; it is significant that it is not the moat aggressive 
posture whisk attracts them* The females would probably be too fri#*teaed to 
yA -alight near a male who manifests the htgiost degree of rag®. oynihan found 
^ ,/a gyu ix*king is far aor© aggress 9 than is in tea 

^ i Aka. i'inw a e owbt that the posture Has a osaaon a .in in tie 

ancestral fora. But it appears to have neve loped in different directions bo 

>laaSdhewd®d la tea aggrassive to taa useft betee®? >air. 

tic fact that a posture oaa ga Its ro'tiwtion in the course of evolution 
is a -awtioal Mrteaas, 


>'V 


Mr y ^gb vJ . m - HE - _ J ■ jf i ' nj| - ■ ' 1 • JE B I 

i-Seithsr In tee olasddteaied gull nor in any o-k*,.er gull studied far is 
ol'wk lif: > Jeciom to hssm the function o£ at tract ia^j fecalea. This show that to)© 

■ f '’■* functions of a posture can also olienoe to evolution. It la « 2 Lreidy possible 
'•VC 'f 'f ® ' *° ' :a '® attempt et so aaptesatlcn of wiy the kittiiuke am use i,iio choking 

ismig ■ Idle otoier spooies carnet* Firstly in the yound. nesting gulls the 
ixaloa often pair or ** 3ro*torritories fl she*© the pair does not later neat, 
atsaraaa the kittiwsfee sings €»i its nest. As we will, sec later, tee Choking 
j .3 derived from nest building and it thespefore axt$it b# eapeoted that it occurs 
at potential nests. It may well bo that euah environmental influences have 
played a part in developing; ohoktog as song in the kittlwake . Sec«Kklly 9 in 
the kittiwalse the feioales circle at the sass level as the ledges, in the other 
oiJocioa tloy fly above tlie i^ales. Sda all mm the kittiwakes to oing with the 
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iMind pointing doim as it is ia the obsUw atiereaa the srown-oeetin ? ~i-T, a 
na» to point awaards, if only to see wila t i» £ft on f 

plantation of option attain «j also play f oert taftfttattaTAta.® 

t df : 222 r*; 4 «■ w**-* «*• or «* SSftKS SSTtSft 

<_ ^2J5, ^«^t»Kion “■ alaaa it is used ao muab ia threat display it “ 

„k» pi. immiy a -fcrjre&S struoturs** Also tfer veils® hnai- at im n *J toA * 

flmdlo-. tm I a.a. - _ . , a **" 5 ■ il> “ *•** •**>* It «Kia tfe» MMI 

*' titi „ * *od mammmU serve to attract 

fl /S jL c ;' s?la ^ 00 a shows these structures t/tL birds 

^ hi 2LTT f? it 1 ! *■£*** *»>* •£» 

r?^f a . ; ' ee! i£ “ ■ v. ^ w' a 

JSv P™;®* H bkely feat a growSaStS wl SMlk - 

i al eva A ^ c ‘ a 3 e - aa *•*•* structure <*» Ate face w©uM ahoke for son 

Mavtog diauuaaeci the three aaia questions of oauyation, tmotiitn sod 

^JfT “ *•«*» to ananr theJ ft «St?tTp<»tuw. 

*? “*“* W.ttiw*ta3 and ahottng firot dmm and then 
H -“t «K ntto ia orientated towards tie female Wills aj* tuna 

„p: t, P* **“f J f* “^*t» *«■» that Htttmklag ia an* aggressive 

the sale but her fre.pwrt flights Ao/tS STb 
‘Ti^^wl fea, ,» ia. JMb aonounts for the feet that she warns bar head 

he alsoirts at hare iflr this irovwtent her beak is turned asm 

'lt y v; a tar •*** '■•■- am hum her ,«a;o„ M 

enett-rffte Y- - U . *° <“» 30 •» threat, struotures not only frititon 

,ip ® o 0 - ,ia iV provohe attaak, en>eoiallr in the kp ( y 

.n ation of »tiST^aSte 

difficult to* oTo'urS h e solve d ^dthout TOM tests, a teohnl*. 

«• aley «e Kta.4 «* hao?toS2 ^TtS* 

“** 3004 *« -rtalrt, to haw «, aotiw e£ftt. 

^ la ^ r fe“4Tu to tt ° «“»*“« «S0« «»«• both 

[ ®rlt jaHaed* than in f *** aKih aare si^a aoS 

with the dewteet of * r f ;l*i“ aUoa is ttooi^t to he oonneoted 

apeoies of gals t*rosbt»*i to ^ ^ struotSBPB. Later on ot^er 

- .v, ' - " : :: : ' ;j;,ly’XXs 

tha gnMtSng of bir^tfn? + Z p m@m tjpioal 

utility af^tto JE£^»^a!f ^ tbs 

la stj^i an ap.icaacKrjnt reature ” in £?? blook-4isa(5cd gull just irentianec 

female » brafe T ^ JaUluaka's the turning' my of tbe 

k^ 4- 1 ooaic osri&irij^ »P; ceases the ioals but they hf*ve a ftip^wc* •■-h, im . 1 n i «» > i 

lotii mates p« rfon in ti.n twntin- v;1 ,r . . ^ 7^^; v a I r® ar xa»vet»jnt >viixoh 

J ** »n»tli*g M Usa maoh the a«a© funotior:, tiie ciwliljm 
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c atcae* 
raCHlfch A ia, “ 


hl'S* 


is c 
posture 


in, a position fxm «hiah the bird ooulrl 

:» otTGagp threatening inside of the 
t*s in fights between riva 


x have aanitensd earlier that after several visit© a band any develop 
he tm a n & potential pair but m& net last* 3 m» break is usually 


interffEPenoe of 


reoU-ioitsei 
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to both tfBMtm far rnoro 


li&lll VJtfXX * 


of 


i i^y oolong 




fierce finite* >13. the esc*? 2 


so, to 


to 


J. the seise v 
v/fan m left over at the 
gnsrfaot adult yluat^) 
for imfc«jae ? a peri 
of 1§54- Was ah&ys ££f?ty 
axtmrii -nit no bird boteerod to 
in t to colony, occupied it am tva* 
the leftover birds been ae 
to eooupy the neet earlier* 
a. x\r; m&yb'y; leu.-jsa hi tto ool 
/.uobs see&i&i to be acoupi**! 


jnsapeting birds 
ii that at 

site to do so. 3a® ©ties 
yoiingte# indivh luals (althot:(gjh in 
not have proii 
nest in tw colony 

i on for 


fir"*' 




roe f 1- -jat, 


the 
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iher biro 

breed Ai*g they would robably tove 
*e* I iwa&onati that tbwc were still 
MrM although at first eight e 


-; ...,%/. .,v# v,.^y v j 

, /£tw Jymwi , 'birds xi.o lose 


the 


1st 


U this 


ft 


V 

,b 


ire*atattanbi oot::€ ©nek to- the aois neat each year and fight for the yla 

Often young, birds usurp a nest in the owner 1 * 
a defending their zmr conquests with ^nat fervour 


but i my one© sumr on* 
esaae®* l& beater 

iv o v=; dci.\ or. 

i'xnm bmk any iae, Qnoe, 
of u nest, Itamily ©though 

«• 4k. . >u. 

& 


t3 
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.. »* * 


if ti e 


Sa bS.J 


a rule 


onto© defeated, -does not as 

the suooeaeful ooikj 
oaour at toe beginning of the- season 

S8 f QJ, 


ru 


it had not 


fco OUXJ 

MV* 

yx ^ » 


fee 


atte: 

W** 1 

these for a 

owner of tli® nest B* ;.’} 

Both ffcfiaale© w 

tlseir viaga a* 
on a neat for long. fc 
fov>rt into the water, Usuallv th 

'd^.- m 


jvaxnsxt. sty ft ptU*} A, lauojl 

a nest on it, 1 had seen Urn 

one 


a neai‘b,y 
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tiio .hey treated ea 
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the struggle art 


? win, bit 


•»«r a 
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rda stfwid'j 

W wSSfcJS- Z%rS3Hii«L %. 

fights X have ever 
peeked to^ithor on 
Bat four bimia 
over arsi tushleft 
stage ar.r flew 
oemtinuod the fight 
until one ga; 
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«wb » >ltl f m: ' : to stick a rsest dk 4 %. Ki« «|t fflnalft 

v S J‘3>" OTm,ja tiw <3°2^y* 8b did aofc pair up again but .ms hsm^ix^ about 
all dw tJ f?*, p® follortag ajrlig, 1954, tho mO. B m book first to ids 

^ *J wi** W. taw M aw, hr .to *q. 

£?£ Although 1 u4aa®a tbs actual arrival 

■S SI h^TU5, tYasm 1 *? ^Lf l ^ 5tteg < ^ a4n * •- *x? 

• *SSP^5 ** rtwbtt hr sc 

i -XT ■■ • * **** » beaten, will not dispute 

h:: J? te i f**»*m **y* » s#vwai nests in 

XXV hTX^ • f ” vura * ?** 01,0 ast - sr t*» other the oansrs of tea© mate 

""■ '■ V tev v-r'ki. r . 

' ' ^ ' - •■-■• •“ . o- ,. . c- k ■ 4/:e .,, ; Si i, 5 o„ ..., .... ; , v , ., , . ,, 

f r" w f ^ toopw m& o i- • VV 

;y U ;, ra * 4 ° "1 *"?* •° ar ror * * >tsv *'* ©van *bo« A 

XtVtV tiS ; ea ^^tj for long spell a. ffe obviously ks»w that t. ia i#t 

■ -- t he would sot tr m -n ' 

XVfX ?T ! j C ^ ireat f^~ ^iercly dm attaafcsd ten bat aa ion as a 
®P i «* o®swtd &us courage wilted. 


.kittiaato# sms back to her oM nesting plae root *f h» s» 

JOSi ? V'Xte*? or after te, sx* tew,. ays, semettoes seeks. 

wft»d a«m b®ad mtfe jar 

^ 3laie on ti5 « nest shea t#m first arrives, eyervthln^ ^oea 

e »* »««• wite »»* -rw»w ini iio' v.m ' to£4to 

XT. “ vl / u ^‘ ! : ^ ~ Cn ixi * ror a tine, flnmi t in i©3 for Mans 

:;f -* J* L 1 obx m,e aoc.® not ste^ the nee fenels u* n i 

T ..;;XX r Sl J,a ; cv t: :t V/ 0 m g®t oa m nssu s m» is mm m 

■ > " ^ ■ ■ 

oai;nio ^ • hour or so. She S£ o al .., 

&?■ 3 ® ••* :-•• - onOfl isfirM 

V 

■mi n$as& 

:;^xr ^ ° Gaaea ^ to t& 5 ^ ^ ^ 

;:;;TT:f: f? t;s ? mit: al W3 aouss hack to her oil lodi^ la 

T'T'TT:;* “w/^enfls her mat$m pl**> but aa females do not ftot asfii^olv 

TTi 7" V ;X X-,' . "XL J?® aT ..Tv* • Mis- iii,o’rfer, BBt thnl is QJI easy 

k " tJft JET* st «^ a to sing or. her test she 

biis “.s 0 ^ 0 * . ®srvlvia valvte for the species that the 

WTffs jpair up yith starangsrs if dm old sate is absent. He old partner war 

^ C24 *** ,U1 v:uijCr this evoatoolity tie stranger takes his or ier plnae. 


T 

sXis 


^.. „ “ oa ? specially clear oase of peraonsl recognition betussn old nates, 
xie f e^iSle, v45o a particularly Shy bird, oaue back before her mate of tlio 
prevwos year, iie visited a few tmleu in the nei^lihourliood but fiever stayed 
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■ • - 28m® B a cla, r a - ;. ia^'iavia "/L-, 
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tu vc.i io at t ! iit ;;stM.3ors* ter tog fwx aiboendfe her >stf librived and started to 
Js '&&& afb;-ro;5g and jemitifwl Inrfi and snug i.osp© Intinmlj t. y»on scat 

<a *ae wxy * fcafbliaa mm ml® after t o . «p lifittt 
I.uju ?ut he pocased ifeota all &\?&y , usually evea -^fow the greeting oer^.ou'? 

! : a i ,a:: „iu;’.lu or :;o, : vo ,.o, 1 isate amm book* 

first toy ©A' tuexr iasettog they stood beside aaah otowr ©n the mat fa r 

«U 




•Ihc iKlghbcairi&g sale took a partloulier interest to Ms tw£te 


**• * 

o' • '»>? 
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• ■ t seca long lodge ©si vwy of tan aheti the fenele was ri<— 

Tr vj nX-m'i o- ^er to l*ar toavlag his awa aafct: behind* ,r ho never too w»e 
sliciitoat iateisst m the resale or hie toi^hboor <xi the otl -.ar side, ^ee 1^® 
r'3-..1o< reach lust as easily# one ran. conclude that be fcai a special affect ton 

to toterwfc to her m as lively to % %k ac .w,,.o. ; ,. 






f* 

ever- 


the season edvaaoMl the aate® be pin t© s*iOBr mRpe and mo r e sexual 
botetiaor. 0!fe© act, ale frequostXy ij® *© for food from, the sale art* tm responds 
by feeding Lor. itery often a© aula t ion take® place luusdiately afterward®. 

'..ii.e t o : x?. ;e ; ; $$aag of all ti/x'-vries of" gulls is eltolmr hut the gresii)i< H n»st«rtt 
«** r':v ■; i i. uttetov; ' i; -■13., vii).o ■■si'a 

its bonk fiprly closed* J® food-heggjjng i» a snouil, luanNfcggreaaive display 
icLthtoaks earner afford to ©beer its bright ga$ie , the structure ahioh aeenm 
to relewfc - r2* lexi hostility isi sKiotijes*,, An inters stAn t ■•■sotot in til© court* 

;.it -tr i ce.-I.bi ■; to tfeat to® kittimte stole feed® tiw female fro® the throat to 

ro way as fe f<?^s the j©w«g. ^ouiiu-ssestto.; s?»oiee differ 
-vi, in Mhte they iwisn the foot’l into tine he®fe»tip aocl 

rt v •;■, i’rJJ to to# ^reeeft viunni It is pieced ep» ky 
t/:3fi yotar^ <* mza. it is of thoore t;Loel i£?K9rtenoe that eaoii epeelee uses ti® 
•raav? pattern in fee^.tog tha yoimg on to oeertiN^ feeding* Olm differetaoe to 

V 

’ a ' l ’ : *r votfivi t their vtwta r;>ar toe yr ; -y 

* ^oous» ano he fed secasi^bsre else* S®slf*dig@®t^ food oteemt eltN^s be 
piohsiK? t r oorpp c tely and It is ye y likely that soon & little iteap of rotting 
iOOs- hoolci collect to a kltttoritat*s nsst if the birds fed to fie gtoAand^fmetmni 1 
"toy, fsa.a would not only emr the yowg but it flight eleo develop into a 
of diseaa©* lyu:;. it is toportent for that kittiweke to have a ©lean nest* 
is^ auoeai oy the fast that tills species has a social nnnt Tluntni'j. reectian 
- to absent to to© gx*os*Bd-n©st ers • Ml the birds, adult and ’ % 9 will 

iimdfMelf peek up mvj object eiitoh fell® into the nest and fltor it 

J ^rott to© ladflS wito a vigorous l*ead-etf^re* 


V \K V' 


lx xim fmgtoai£.ig of May the bird® start to build their neats* Often 
■■iuite a lot of pairs audrleuly ©tart to build steal tax^oualy, keep it up far 
a coifilcj of hours mxl gradually loss® interest at about tli® s&i© ti-«* One 
n-mttmj, mm wma toe bird® busily flying to and fro so that tlie colony is as 
busy m a beo-liiv® and to afternoon all of torn stand dully mi their lecl^u 
as if th&y had never tx?en totorestod to imat aateitol. They colleot tom 


. 'U-tjAX a -a* f&SVte&B vU > ru.: i .er fra a PWti place* Ota the Messy top fflT trie iai*n^ 

** m , «* mmm*&. often 1 saw from the windeS of the 'sam* bm Vm 

f ^ ft °* ?**- kxrd a i lifted eoaourag*-. the ati- -era flying above to laa* beside 

a srot& had as tabled, 2he birds of such a party vnuM 
*®® vo , uta place all ttplbtr, Xh© lacUMorers who often tel no tim to collect 
JJ ^;y-': u - l b a fe>c * *^-th the ot x--ra * , efc^ty-htaaried ; '. J.,p ■ i- c ,; lv 

uk> ^ stay loader, it ms striking how the birds on their way 

aT 6 ^ towards the sea by the shortest route, Mvespeotive of the 

uireotxori of their nest. To reach their colony they often nad to fly quite 

a pay round the island afterwords. Travelling over lead is doiw by s 
nxtvrcaJ'C' little as passible. 1 never once tm a bird flying over the islaM 
~ iS atar« of neat building, The kittiwake .Is the ably speaios of gall 

■T 

on i^inar cells© ting t:rips rndepetidestly fxtn their sel^wora* f 2 bev r;0 * 

5 mu * cmtbre&ks of building activity. ®» grout*? -nestling opooies 
ooJlwv th© sasterial cither in the brooding ooloay or in an ®fivir©f®j®t sixailRr 

'■■° • C8W at8t * ' ias fcittisake has to leave its fanlliar le&ges and land 
era exposed flat ground. On© can ti4irefar® udarstsaA the kittiwak&’s ^renter 
rervre^e^to eoli.ee v ^ alone aid only the security of the? .flock seaus to overoorae 

, M in aony birds, the . . . ts seem to *£ <mi ion free 

*• lints collect simltat tw 

the st i m u l at i o n to build. ?he sudden outbreaks af building activity 

in^a kittiweto colony m therefore net happening by dtmxe, they are ooonecM 

\?XwIa oxi30i Miidli n&X btl i in tiiii suirviv^l of tli€- n?>oci^s # 


t 

r 


i\i.c and, feed© Praia one seat mt out oa collecting trips la turn. M 
a th f 3r (t ?!. n ® t leave their growing mot unguarded, 'if they happen to do 
J® is robbed h .mediately by a@ighbo.ya. Hie nest building 

vf-«* mpp of trie klttixK&B Is quite resectable. At first the birds brine art 

Iff * 1 .\***. °^} c - r - at **»• «$g» of the ponds oa top of the isltv-a. they deposit 
mus isatc \al by Jerfeing the bead repeatedly up sad dean end opening the 1 

toft Hi . j 

x-. net tiie choking is derived fw» it. «t ; 

^ 4 ^ 2 ?'^ iiC ^ s ,^ r° faMlQ ^ <*» le % e «* if it w Ii^ridag til®. 

® J 0 ;^ tin© bcsifio the nest an the bare rock without noticing the mistake. 

f» i-£ ****** e and > :1 

atu^yj m 3 nua ©alerts natiw lodges and levels steep slopes in &< at^aaiae my. 

thi; .aownent « e 

Ji®, + , ja !r^\! J* 3 * a ****&& Study of tt« nest building. I tried to 
.. t ttj f* bJbpa * it «• tin® to go over fren oo31.ee ting nud 

^ S**9 <*rr.9teSLy do not collect the tm kinds of material at 

i^v.cri etid on© «A#t think that the stage of tine nest aetetwiined ehioh arterial 
XtJ °3Uc«woa* the stole proce is is core csossplieated and Xosnnot give ti» 
* tJauIt;8 ' l _ x imv>;? ^rked out a®- observations. Urn celleetiag of ti»uc data 

utnh^ a ^ i>er tieular,i. ^ teiioua m the birda ^tght have an outbreak of 

muj4ing activity any tin® of day asr4 often they built iielf the nest in a moll 

ox t. ;rec os* four hours wfrlolA c lvhiI^ nnts. »j»tWA •f frrt eift Wfeesai » 4>V^ 


On© of the 
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V 

V 


^alrsi . -rttar observe . ^rltniaod bijpfts # hsd -tofe bred *? 


54^ h<il^ *» #>*«■ w» s**t 


A I 7 &‘ 3 ; i*w i. 


jjsrewsaa ^ear, built I 
fall down into k,«? water. After the tl 
fed up wish the busiaMNlt left, ti •-•• gxfl 


fee ttoea in succession and ew.7 t.u;o it 


th 


jT-^ 


«* a oaa 


in tte 


r-iiUrw&f,, had awsfrer ■ :rv 



! *dl 






Soon after tine nest to ft 
The ulutcsi) ©ise is usually two, often 
.^rounl-uessstfsro :.»» fl v lay ti re 

»W^ ft? ft? 

ervatiooi© give a & 

three o.yp uhtoU 7 found on laser ?srre feds yw 

*• ■ if 


, to the isjiMlo of ay 
so® eases ferae* The 


£J w 




i V$ kW ‘ ; : 


to reap three young# * 
knocked off tfcs aeafc by a parent* in the 

7Uuv. tsr $ I sapye .gre<3 without traee 

b\ . SPOT. 

• -*g. Dii . • t • s to be a tl 

its site of course* but I do not imews whether it is n 



to a ,aia 


ee ■ ».ra it 
ingle ora; wag 

t a young lu 



*.V„ 


ft >r 

■ 


,, «.r 

asjr c 



■ yul] 

V. £j» «j >• 

'a - * 7b 

feeder 

on 

fish 

r^m^. 

I:..t| 

w 

■m 

m 1 1 

' r P08 

4^ 1-. 
d i •■ 

7fd 1* 

ir 3t 

'QVuV; 

* 

St .i 1 ;. 

. Tl 


m,* t *,% to possible y 
not fto* 




•r.u; ki ttitVWE 



for so u 


on saiall ledges I to 
f asaallsr theft in 
being a speed 





ouest 


' 7 ; ■ mfe 


turn for 27 to 

of the recognition of *■■••■« v '- <■ *« 


r-.37 by "J^ir toother* mvl sisters la dealt with afterwards 
to ttejK&t far 6 to 7 wok© 



oisi-kca frcr-~* 


activ-Uae to s cm^&m of a fe .• laches. at to hard!# 


/ A dok j 
Use wall . 


* ^ 

«b 


3ltto£ 


feat their first flight is 

to flying will, flap Its wings fen* a 
i suddenly it will jerk its head 


w* 


mm to oonf inc 

rising tlMKwfere 
a takes 3 on. ; ; >rep&rai ion* 

■® 1 * -..?*>* c*. , 4 W'i-.c-v ***b >*•#»% 


■ *3 f* ,® wall a • ; ,w 3 

' I ^BWCJhhZiibhI 



while starts another fla .ping bout 
to fly tog sod 61 i« suspense beooiae s 





M&VkW- 4 >s> 

^«9 artear tia© it oatae* 
wow* 

* fei« flfetek, . 2he bird even bentos 

3ut s is tqgalft x . oo to 

out into spawi for the first tirae to it© life, 

m 


say r-o .kin,, of # 


BSiUBt 


•; w 


! 30 txi Il 5 i| US 8 tj 


txdy i 5 


t 7 .fr adil.ta 




t ,-*! , • 


i m 



*- ,i 



f > i'-fl 


j . vl?* 





J .-5 


if l t '3 .'3 '.-C't' « 


Oj: 7 .i 3 e riO..- k we-H< sr t*o 7 >ic- oo«s .7 naok 

" 7 V 4 


«* **" agp 

•■■*■",•. ■ d on the pcreeaii. 

I to not tbto 2 e fe^ yo««kg bird© 





only very- rarely 






a yousig of few war fiahing aear the i alorsd 


r: ^wivea at this a 

Often 


’ 50 fledged .youaa aaae^le „ aacKXipanitc yy only onu 
os” tx-fij ■: 7t 7lils Mggieto that febe yawng attract aeoh other in asm 

** 7 . i,oy be that feicrip very diet tout wing' patt-am servos oa a slgrml. 

About i*?o or tbrofc we-^ks affer fe»e fledgto^ of sjost of tJ -.c .vooag the ofoiok 


K. 
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sw ' lerily disap^ared. 
'■tidy .he*; r'PO&f o.rrxzAi&l^ Uy 
CMS t*X l3.‘ rests up to tik r ‘ 


yourt ;«r ohiohs still remained but 
"Jk:. .«* ss tto&r parents wm till • 

v* 

of* s^y time or t#ie ialaacl* 


the aiOJJ 
-O' be seen 














- 









' - 





IS 












i detailed fissotmsioc oh gc; g '.elrrt; 
t&Lcti Gmslh haver been out, of plan# in the imia tlssoription. 










«■* •*: 
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• cthod of be oOf>; 


n of* Isid.ivM.ual3, 


.iit.'i.i. 8«*iia praotioe it is y oa dfc lt to reostjaiss the individuals of t. 
JciifcitfaJx aolony by ths bleak lacrka m tl* 6th prJtoary. figure 6 a* sow* 

..tfSirea rib 

, Duel* gradual abases tfcr«*gfc series of adjacent feathers are ootmm 

■ a* i ctPRttrvQd la ,’t* 

04." the :.40,J,/ ml oar* affect any different p rop e rt ies of tie feathers apart 

row ti ana s oar* prop .UPf— 

*ig*7 where tie dark area decreases 

**«*» tJ>c 4th prisny on either aide, 'fhe greatest variability 1 b found 

the |44ie«aUtioa tails off. !3il* is also Biaora in Pig»7 t Uhe pattern 

7 la the . ; i • a rmim .x; : . .■■■■:* 


e 

■ 

of tho ipi t, s tm for instance, the herring and bleaS-Jaoaea rull®, the 

■ -' v ' fur ok in the roar of that the 

. 

fiaitivW fortunate oh&noe is that the pattern, hmmv&F vf a*4ahie free an© 
iitliirMu & to another, ?.s fairly fli»3 in fciic sane individual and across out 

7&a abl . follow 

Ub old jahahltaarte of' ej colony right ilsrcrngh tie mat la the suturro. 






i^^oesalve patterns sir© shorn ou *ts.S. The wing feathers are only 


eioultod onoo a year by the adults, in cutunn, and abrasion hardly affects the 
--.ec e 4 i fear weeks before the feathers drop out, althou^ the light 

oro&ii yfoicli rare less resistant Ueeorae * 


•* * Wfc* 


« 4 * 


3he**e t*sre, Soever, indiTMuol s with patterns i&loh I oanl3 not distinguish 
rrota*Uieh other out mostly I was able to Seep them apart "by dlffa^enoes in 
oa.i/r siisraotasps such as beak or log colour, or by mice or behaviour, all 

raiste on am i ?«r .he not To give an idea of 

toeharicur&X peed hri tie s t sight sKntiosi the attaoirrr.nt of a ■ md to 
,tiia aeii^eur* & ftaale, the building. of a gigantic nest or aa unusual rhytiai 


m one ©r ux oaixi 


: ’f ‘4’a.lji,’ all the different inffiydklual clssraciar© there viai lit ' lc -roubt 
about 4 so Mensliy of eg birds tlAXWg^i the season and in tr.e su3oa»3ive goers, 
hut sis'm so xoi.j;„ of m study has Surood on the xmsofg&titm of individw^lja 
f hoy® to tsabwUlato furtlwr evhlc.iec nest year on the oonataiiuy of 
workings sad other oharao-ters. 


■eg 


: fiiok ieuox)it:oa. 

j w%. ‘^rw*-. - - , .gft'r « v .> 


; .»•-. -W/v/V - 


a 1 

a.*. 




ihoergen. found by experiirost 'that hwsrtog grills da not reoo^lie 
the-ix* owa ,in the fi^gday® of the kick’s life. \:h j onl,, learn to 


V x- .^i. v jfc V •• *'C ,'. 


4 pir 


ee, ijtUvids 



4 .y- 


-S>x ® 


f-u a. v 


£•*« Si 


w)ear ot rraia 

p - 


%4 *1 


1 j** 


5 days, 'ait they rx*/er lesra to hi <^inguisl'i 
i^hoars. eaisotlaes oulte a different 


■ I I reoogjaian tlie looelity of their mat ©it». These tsao 

typea of rooo.jiition are well adapted to the beliariour of eg b and chicks s 
the sggs moBia. in the nest hut the chio3tes: socss stm-d, to run" about. Tlse 
X^eoaonal recognition guarantees that the parents food their own youiig. jf 
one assumes that tl*© pajwits learn to recognise tine eliioks for this purpose. 






































<** aspect that turn kittiwakao do not ami to distin t;*u; as tliDir 

y<xm «• marly always tied to the nest until t Imjltlj* 


£Am- 


>• ««• a *«®oar or eacparlBBOts to find out if the kiUimks*s teehaviouj 
«pxMd with expectation. louag of dWt ©rent neats M to ho e*aasQg©a, a 

art Iwr seats ag» . awawamllito « tim mr », nest 
oi' the testa had to ha carried out cm the Staples* * « had to visit that 
island a nuatar of tim» umvoly for ©atf^lishing the age of the young* tut 
! * awattoc/ a i , allow us to cross as often as m wanted at tie tin* of 
- ar* i carter to lad mm mum . .ge 
a&itiy sis young of known aje ©a tie jux- -or %rne, X made some*©! different 
type* Of *««NVtBBat m saah ofuok aoS l found t -at t-hc- leapt; of tie 
wee tae *» eixtahwnw shs tost aeaurat© indication of a®©' (dig* 1), 

ifi all tcio testa the ymag were loft la the strange nests for y i 
03.' longer. r n tne first aeries of esc lerhaonts 1 agnoea^sd broods of 
®»*ae ne» and the oarae masher or ohiota. Ail Urn young were aoooptod^ tit 
imm-rn that the 'gmmxbu showed. the sax-© behaviour to then as to their tm 

£ 18 * W of t yowag. iw ©roc 

loa-.pr ocxiB ,fost .: &atde&. . feaetfnes a ymaig is jmmmd a little or e 
- . ■ - ■ 


Age in days 
€M£ 

14 — 2 W 

at-a? 

20-54 

Older young get aero 
teste with f, *o,, * M l could 
po *U>i3 

*' have, however, iadlaatlorsi 
oo' M fly (around 45 days) x 
fed /*e.4y f 1 cdyts strea^ra 
oases, however y a strange 

i 

arcdtl:, te.ii ouch visite are 


group 


•so. of t 


'icuis to handle -which ia izby I safe fewer 
«ot te >fc the oldest young i cannot ocalafe tte 
rai^t lesorn to reoagniae their ohiafcs later, 
that they do not as a rule. Af ter the ahAoks 
several, tines ixxsr parents sock 4 sad own 
had landed on the wrong nest, in &- few 
<U was pecked away, The variable behaviour 
s fact that the s np leks 'teshaaped f- 
too rare to decide shat is typiaaj , 


. tsi next e.s ;xarijrhnts show that tie parents da not reospiisc tJjeii y;ung; 
sv their state of devaloaaent, a possibility not excluded by tia previous tests, 
yjie ‘ovni brood** t*ere ropiaoed by another of the mob mxssber ol' or 

bat of a different «^a. j\H aooepted* 




o. of 


h&n ulteClii 
An r ” b. oaf 


.fige ixoup of 




l ; :5® dpoup of 
l -eplaoing Jiroad 


A >•*** 


8t > 


*T> 

4% 

1 

I 

A- 
1 
• V 

A 

o 

£, : 

A 

\ 

*S 

sC 


. : -,s m.-ax hziti&xxn:? 


1 

1 

1 

1-2 

2 
4 

4 

4 


2 

2 

2 

4 

4* 


1 

! —2 
1 


i@Bi after i 

9)^ ': . 

2 ywaag of age 2 *■<«*© left exchanged with 2 young oi 

t? ^ -- -< g ** f| 


« *3 


&«© vroup 1 * 
* * 1. 


"1 fo ,r vert reared b;> ti a far. tor parenta. 




a far the eyeerimeeata have only tested the reaction of adult© to 
etraage shk ^ Are behaviour of the ohiofce rceanelvee to si-rangn mstumitm 
io a?, a-? ia*% Ta & brood of 2 young of the 4th a»;e group, one duick vm 
roplaoei by a sera ager of the saise age. ago etraase chick waa oli ^itly 

■ than the rreoa&sliig Stas Mi sual tfe rre 

oat ire aftoka did -ncK get on together, it first joth ^owi? n-oureco. far 
a -i»ir>T® of '.slnutes, 'ffcen tl t. owraar ohiok lifted its head at whiah the 

•r, 

•on the oust ed its?- 1 away fro® the stranger and the attaok. 

;.f, S, , started ©gain as too i na ti® owner lii-cea j.t& bred. lit: 
P-re- •.». p‘re rso at-*x> it ion to Use qnjnredlag ,.K]f 4 few asr© ox p«r baa- ita 

Mo. *:e:u .refe for a. different reason also suggest taat ^i.uoxsi kxm* i .sir 
broth -ros eirl £f; ?.ter, e *. tb was elwa-s t}.» larger jisung who world attack the 
'svitv-j aheiiva* h& tim in hie own neat or not, 3 to r»ofe know at whet age 


Aids Pore;ip.tx an icar® n*s no ©xparia^nts for this our x>se were i^le. v.Ac 
at Jiiefes in which I saw t wre fay* old, Twice -served boar a 

tJirae day ole chick wandered into a strao e neat and wa® aouegstod by toe 

©octtoyyag ilici. :.a vsho we then under seven. days oM, l'hX» »,ug r sata that the 
, 'I;.:! '1 to re oo-,.niae eafi offer i.aen they are ebowt a m®k old. 

, - is aii*ficult to laagi ne i^hat function tbto recognition nay have, 
esneolally no 11,-3 adtdt® have lost it An evolution, i can oo3 v- euggeet 
teat 5,t e-.a;,: .o l,-eeorfs,nf in aom etifion over food. Brood listers w>«o ait 
in 'jenoo fo.;-.l'aor iihlf tl* day will middenly start to quarrel when -w-c food 
cores. Ba a ’iirootl of two yotxag both oiiioka, etfeiding on either ai.;.-c of the 
jjaront, mw e:f f !j olom to puemt’a beek, but the larger young m.jreasea 

its ohiBioe of getting tho fbod by ;vevj»kir^ at its tolter ne*t iittte. One 

viaioua ix>ck at the beak or into thn f«noe suffice© and the smaller young 


'./ill iwJ, -A‘ 1 it© iifit.kJ violently from the attacker bo as to hide its fone# 
in tl:.4.3 position it will stay for a few seconds or longer am! this pasture 
se ^ 3 ® to fiwap the attack, But as soon as the chick turns back It gets another 
p©olt and its heed $&vk& rat&id again, ihia xu often repeated several thi©s* 

' tHf.qwatlj th* parent ©tart* to feed the larger young «fcix» the «E..aUer 
or© has itii head turned away. ^e sseollor ©hiak eataltee the -.went 5 a beak 
paraSUUy from the ooxtmr at Its eye and ae aeon aa the food *: )omu up it* 

into too parent’s 2fou.tii s bat- as a rule the larner oixiok a?ta 
*’■’ oi *' ! ■*© uS®* ■ Ip pro^ureE ,„.> foo • it the 

; p - 

«. diaw ^ as ^attl.3* m tissue of food, sfcser cage; the older oftick would oertaiatly 
p v ^ll aOoa a**-* t-so assailer ots would perLsr. This la more advan ta&NiMi 
far the sirviva& of tie apeoiea tha© halfhearted fee. lag of bota chiokal a 
f **' v f cibmnmtUxm indicate that m am oigjbt expeot , the 1 nrger chick 

.£ 

»• 

a.-.t-Apk; vji.- youngest . >. could net decide hew «*Mb food ahsrtagB food 

fighting m» responsible and a careful study of this point alone would he 


A, 

// 
$ 


V 


■■ tm tix? o 

.=.j.:icorfl tes faoa* This inliiMtioa of eggresaisexitse is orobablv reinforced 
°y a JJffljjfll structure, the alaoK mck b&id. Of all the Juvenile gulls/' 

>vay free 

ifc.j op “isieat thereby presents its is^HMad ail displays it furltisr by 
erect >h : i the neo* feather e 9 (l Ig. 10) • The c^i^ariaoi* with other gulls alioc® 

- . . . 

fieplrye! as If it were intended to inhibit attack and 1 Mw' direct eviaeno© 

Pros, 

■ 

-•I « 

-SfS a a-h. U .jBfe -- «k ^ra a, „ -* kW f*.: ^ la. ... ^ 


*W # 

MtW 


^ „ W MLM —q. a 

. r . deoisicn ia af.jgro8siva enoeoiiters betneea hrood asates* -'re o«a mil 

V V&- " J^a<5ia» tdi/it, a iprolon.-^ fi#5t on aaoh a e-nall ledge Biiglit be u.iy,A«;rous for 

al? oewteateata. in addittoe mat hirc& vh*m defeated om still r« 

Zo ■'« aa altC'-ruativu ¥ddoh is lenied to the tmnr 

:u-e ^ ^ 


a ^ts peaked by an adult it tiros its head mm tran the a&taoker 


a. w ^ w ^ w.iw ek -*^*r <****;*. 

$ . ; 

J. .' *& — P. .. ^ . . '**■ 


t < h « i - 
at* .i.Ct 


iliOH 


/AJ- f or :jL g ; to Kit of tier blaak hand asighfc be the need for &u i&aibitor of 

■ ^ ^ Att»3/»a of utraij^p adwlts# But the parent* guard tl«e meat and. youag so 

vua'.. injucaa»ti i-a befevaeii young oe* their nests ana af.raii.je aiiCLts me far 
rwo^r than *ood ■-■csiteece between hraod « late* a. iheiwwf^Bsre i «iu now Inolinad 
to m-Xinvo that the blank band, has developed, in ooaaotidn with intm^brood 




•iOAOCi 






















































I 


: ru'bru * ■ Pm whan they arc lively to be pootead. There too it v&j 

st a > ©si attaofc* it is ©x trebly rluY Lcmlfc bo oottg>are tie efl’ecti'mie oa «xT 
lult # e Vfcite 'with the cliiok , e bl&- >a*s& as ase never t> . • , 
in oo;^or^>l? situations,. but I hom to got uare uifoiTaiion about tide 
problem next . ‘aa? by aow© teet ao6e! la erf* k&ttimSm bends 

■ 
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So - 4 Auap tat ions of the &ltti"~ake 
to cl iff nesting compared with 




ground-nesting Gulls { j! ioa .ri inly 
on the Herring Gull and Bleckhended 
Gull). 








The territory is 1? r per. in lights 
the o*rds try to get on io-i of oppo- 
nent t nd pock down or tc „ .rub any 
part of him ? no pull backwarus. 




a 


Since the territory consists only 
of n sou 11 ledge, most fights et? rt 
on ledges. The birds attack mainly 
oy grabbing e< ch other’ s beak and 
then twisting hei'Ci. 

With specie-list tion to fighting by 
grasping bocks t re probably connec- 
ted; 

Yellon be; k strong at tack- releasing Beak Coes not release &t t ah oo 

stimulus. ^ strongly. 

Beak hidden in breast feathers in only turned i.\ t y irom 

i zi (.ppeasoment* vV^j^ nent in Appeasement, not hidden. 

Beak of the Young pitchblrck, of 
a distinct colour, seems not to 
be :t immature c .ring, beak \ ^ 

of young must prooably resemble - 

as little as possible tnat of ’ • * 

1 Iusiae of cjouth nd tongue bright- «*•»“*“ '; Juth ®»» oa 0r ^‘ U £ 

ly coloured, shoen inn 11 threat- colours*. tongue taomu not to be. 

posture hidden in appeastita it Mouth open out no LI 

• ;, jiu sexual jostur.it such es f ood begging, t hr sut post urea, tongue never 

lifted and displayed, koubh not 

To suauBrrize: important o csl closed in foodbeggln*£ Then uttering 

stimuli concentrated on beak and cell. 

eouti.. "' V — £ " JMtr-" ’ ' 


~ r r 

lie k oi Ycun .5 dark brot.n or block- 
ish with pinkish patch ■ t ti , eo- 
)ur seams not to b® special is dU 








Choking i e song. 




ing not sor;; . 


— - ■ ■ . 

A biru performing the aerial threat,, 
display d crlbes roughl Ht l 
circle in front of the cliffs, it 

achieves - 1. course by Ch aging its jPjjiT 

direction regularly in one ph sc oi C&ufwUt ^ ,<fi 
the display. • j 

Social collecting of nest-ms terii 1 


- , 

in the i - oriel display the, oirus 
fly in • more or less straight 
line over the colony. 


Mud cs nest-sat toriul. 




The ^individuals collect xons. 

lu£. /)*.umjU44*> - 

0 »i].y reads, dry .;rs 3 s etc. 

jtu, tenu GT JU#~ 





r t 

Prolonged JJ codling on nest-©; teriul. only traces oi paualing. 

< 

don’t leave nest alone titer Pairs leave nest clone until first 

start of building. egg is laid. . 

Swell number oi eggs (1— £, 3 except 10 - 3 eggs. mfieu. 


Eggshells not carried a way. 



Young: 


not cryptic. 

liostly stand v.ith face to; eras 
wall, don’ t move about. 



Eggshells carried away. 

Young: cryptic (hide under cover iroci 
predators/. 

walk oft nest shortly after 
hatching. 

StjaJdE-; hi' ngO-s- p p,4»g:-: .shortly... 


Squirt droppings unaer pressure 
over nos trim. 

Have black neckbi nd. 
deckle.' there t eve Ion precociously, 
have hear- turning ; nu appro prit to 
behaviour of atteekei'. 


Produce droppings ruth much 
loss pressure. 

H ave iio ne ck band . 

Neck! rs oevelop later, 
id vc no hean turning. 




parents: have no feeding call. 




■», 


| i’eod youri,! 1 1 ' On; throat. 

Don’t recognize young. 


Off 




ierenAs: have feeding c-. U [ >ru- 
,y}<$ o< 11 y for Un cun ; yo^n. . 
to feeding place). 

Feed young from be. hit ip or 
ground* 

M se you Iter : bout 

3 a ye (in Herring Gull). 


Young ana adult: have nestclc rang 

motive merit . . * 

Have sharp claws nd strong 
toes leapt eh for holding or. 


Young end Adult: have 
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During 1953 and 1954 I watched the behaviour of 
shags during the months of Itarch and April. l£ost of the 
observations were toad# at the nesting cliffs but the joint of 
observation in 1^53 was in full view of roc v » at the foot of 
the cliffs where the birds used to collect to reen and 
sleep when the rocks were uncovered by the tide. I found that 
all the courtshio behaviour might take place on the iretnlng rooks 
though leas co nonly than on the nests. In 1953 roost of the 
observations were made at the nesting cliffs near the Stack, 
especially on one cliff where three >alr» finally reared young, 
but in 1954 thie cliff was less interesting and I watched instead 
at a plae* on the porth-west of the island where two pairs 
reared young. In addition to the >aira which nested success- 
fully there were always several other airs which went through 
the courtship phase and even attempted to build u nest. There 
w#r« also unmated birds who regularly tried to occupy ledges or 
find mates. 

t 

It was soon very clear how important it would be 
if the individuals could be recognised and I found that the 
pattern of dark and light flecks on the yellow and black area 
at the base of the mouth could often be used. There were 
other small characters of the plumage which were also sometimes 
useful and in this way the identity of certain individuals 
could be established. Gome individuals were already ringed 
and In 1953 two raffles were colour ringed with chicken ring®. rj ne 
of the colour ringed birds had a rather strikin' and unusual 
yellow patch and the ringing confirmed that he retained this 
feature in the following year. It should be mentioned that 
as the » ason advance* the oiitllnea of the yellow patch of the 
adults becomes dulled and the yellow colour begins to Bores* 
along the lower mandible until th" winter condition is reached. 
Then in the winter or early spring the yellow recedes till it 
occupies, viewed from th© outside, only the are& around the 
base of the mouth. The new wire fori) in the surly oart of 
the soring when th© yellow natch la most striking and the crest 
is best develooed. I<lven before incubation begins both have 
become les-' lttpresslve. In Just the same way tie white rianr 
patches of the Cormorant, which seem to be used in pair formation, 
often disappear by the tiro© the eggs are 1 Id, 

I collected notes on the relation between the plumage 
of birds and the interest they took in reproductive afairs. ney 
showed that the earliest birds to come into breeding condition 
were those showing most completely the adult characters. A 
little later one saw other birds beginning who still retails, 
a trace of brownish on the chin or yellowing of the lower mandible 


/ 


1 




?:• i , >orly level r orvv.i. „ wn . jts " r«- 

tdul ta" visited a Udfte f gal riy, X could #* that tbs yellowish 
on the bill -~r illy .isappeared w«f a few umIi wtUl the 
tfcii t eon-lit Ion vr.® r© ched * Ac ^opdlnr. to Pithorby too dult 
lUBSrte is aequi re 1 only Mien the alpd is ©bout je«n old* 
Sine® • ■ >ot bPecdln >, s ea &pe in udttlt tnoy i»i®t normally 

breed for the first ti-.e *Ue:i nearly three ye«* r« old* But tm r*& 
it eften tool! t )anreeswmt between the acquisition of tbs 


t. dul I an i tli* adult condition of t, i« ’a B*i ©rts* 


ibs Uotributlen or yellow on the i nvor #.s 41 biu --n ■ roun I the 

i. outli %:■■ .. •-orticuiurly its :»orte nt and uuot • ehare-c tcre ^r» niioriottely 
dlf floul t to 'sssa mumm notarial# Tbs age of sexual 
r.*turlty pp bably war i ea plto a lot. oni inie vino nested wlfc>f 
Is, t# in «9B4 i - yellow h toll Vhl .n w i'-Bult, ir.zv.twr© its 

ir ■ ns fr terln let, recording to ’1 thirty, wow save eat 

i vs! about one year old. A thorough re -©semination with 

: "M . i . 


In edlltiofuft to Xfi'livUw l difference®, it waa f irly 
snsy t tn&uls; I ference® be oen I e -sexes 'in the sdul ts 

: was i viour but m od ii 


in t .v si .e, usv*lo-:-h«ct a 


l 0 civst. sic 
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so -eel* Uy in 
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<m .focaeps & iiypras®iw?j, if not very 


bo- ntiful. voice, the for .ale a in th i*r* o ’ i '-• *. •' u e --- on?.y 


use?© an ineffective buffing* la ao©e of tbs sarlisr deacri lions 
of .;: vi our the identity of tbs sexiil^H 

beed confused 




he display® of the shag do not see© to ne ve been described 
.beyond a few noted by S-tlot*® in i ' i an c llfiT. -Ibis la the taore 
6up„->ri®in^ ,■ m the b'-ii-^viour is ^uito eo.: on an -I ...nows «, nucivjep 
of peculiar fen tires. One of the bops reaeticable is t,-: t in 
addition to noxml BOBRUBp to collate t f-- ’"pef aount 
the sBfele usini exactly tic ai:ua.f re# with wvilcn be > re faces 

hi® BOuntinRs* These reverse eonuii'tioa# h- va largely led to 
thn confusion in identifying the s<&sc«s and ore responsible for 
t e etateae Ifet t th-- - ar- ■ i-- 1 1 =■ ; $ than 

the ra alee. ■. ' | t ,' v -- 




A further reason for studying the sh-s was tta t it is^ 
relative of the ooraopaat, a *.->eeiee which boo boon studied by 
"'optlrndt * whose behaviour if i ‘pobrbly better tn>nii tn n ---y 
ot -or bird*®. However ^ortiirndt e In teppPt tfc. tlon of tn@ din lays 
la coos what at vi "lance with ideas b®»€ on ther anlaals and 
in • :3eptiouiaP be a^eenrd to overlook' the sgi'Uf •• el ve eleaent in . 
courtship. It ®ee©e- ; weful thersfo e to nother a iff 

the cor! orrnt farily to ns cess the Utitatlon® of the various 
theories. The ?;*.!» object of - y study was tb rej roduetive 
b#b viour. especially terri tori- 1 defence, dr * p 
coral, tlon and neat building. In both years ay observations were 
broken off at the be^inninp ot soon sfter 
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the egg# were laid because of the arrival of the t*ms f tie 
©a in object of ©y .visit to the Island* 

I bad hoped to collect ©or# general observation# on th# 
brooding biology of th# shags, such as th# interval b# tween 
laying successive eggs, th© pe rind s of Incubation ant fledging. 
Thin turn# 1 ? out to be ©or# difficult than I had axpaota l and 
I toon » to h pod trying because th® shags can b close sitter® 
on tti® 1 r eggs or young and barring gull# became 
too Interested In ®y activities* Notwithsban. , clutch#® 
disai t®r#d in both y#ars, Fart of th# losses ease was due 
to a heavy southerly swell at th* cams time as a spring tide, 
a coincidence which occurred la both y#ar#* Each La# we watched 
hel plessly as on® of th® low# at* neats was washed off, In th® 
first year dwa it had eggs, in th# second year just after th# 
young had hatched* A few of th# n#ata near th# top of th® cliffa 
also suffered from *gg-»at#allng« In th# on# or two oases wh#r# 
there was relaying I could never be sure that it was th® a#©* 
pair, th# rearing of th® young Is so lengthy a business 
that there is no question of a second brood following th® 
successful raising of th# first. (At cm# n#«t It was 92 lays 
between the laying of th® first ®m and th# flying of th® young, ) 
Further the young ' eontlnu# to b« fad on th# ©a. tar and .aahor# 
even after they can fly* 

Since only a few nest® could he leapt under day to day 
observation a® was necessary. y observations in gaffe y#«r 
war# based mainly on rather few individuals, probably not ©ora 
than 20 principal characters in all* These bird® shwed 
considerable individual variation in character but it was 
generally possible to difcntagla whrt ms typical for the soccios 
and what was th® ldiocynchrasy of the Individual* But some 
such inaccuracy ©ay have crept in. In any case I have tried 
to avoid using the word® "never* and "always", 

then we arrived at th# beginning of Sferoh the shags were 
hardly interacted in their nesting ledges and there was little 
other signs of re •reductive activity. In th# next wetfc or two 
they spent nor# and sore ti»# at the ledges and for & few hours 
in th# raomtng# and evenings they Sight show a certain amount of 
display, punctuated with long period# when they sat inactively. 

At the time of our arrival most of the shags on th# island 
were apparently root ting on the Meg# tone* They were absent at 
night but returned in the morning before it was light* Those 
who were most advanced would visit their ledges for perha ?# hr if 
an hour or so and then would leave and not return to than again 
until the evening. An It became darte all th® birds around the 
island would fly 'off in ones and twos and could, under favourable 
conditions, be followed until they landed m the Megs tone. _ This 
evening flight from th# Fame enabled one to discover how fast 




the birds travelled, a© they flew in a purposeful way straight 
to the other Island. the distance from ths n^rth-enet corner 
of the Fame to the main roost Is about I nils II f> yards, runs 
flights in alt were timed on two different ds/s and the lias 
t trtn to cover the distance varied between l 'JO and in seconds. 
The js.vsrs.gs speed for tbs nins flights was n. p. h* 'on both 
evenings there was only ft very light southerly wind so t oat 
the actual air-speed was probably about 30 m.p.h. 

As ths season advanced the time the last bird left a 
particular grotto of nests to# ©&®s later and later in rs .. t i o n 
to sunset as sell as to actual time. By th fourth week in 

rch - hi r ! w ' L ■■■■ :; ' ■■■ t ■ tv r t liv* ■ ■ ' 1 " h - n " *** 

individuals were those whose bresdong cycle a wsrs moat advance 3, 
But there wsrs still sous nights when no birds roosted at ths 
c my. The norni g attsndanes was mu aors regular than ths 
evening and sobs pair# could hardly be said to e evening 

visits at all. 


From ths beginning of the season a few birds behaved as 
if they were already paired and nearly always stood together on 
a particular ledge. It w»s probably significant th&t these 
veil* pal rad birds were on the ’’best'* ledges. However -most of the 
birds did not give the i&creaslon of being de inltely paired to 
* particular individual although fros the earliest they might 
show some slight prefers nee. the sales who were not ;airsd 
would snend Ion# 1 ; inactive periods on a chosen l*uge t *hju:^ 

Were lnterupted for bouts of advertising display towards fern; le 
shags who came near. The male attracts fern*. lee with this 
display. Some of the® he oec'ts away, others he accepts for 
a tine but then peeks them away. Gradually he establishes 
a preferenc# for one and will peck away all the others who 
come to him. Another change also takes place* In the first days 
as soon as a female left the male he started one© again to 
advertsle* later this becomes lea* and lest ely and as a 
result he is visited less and less by strange females. A 
discussion of the details of the motivation function and 
origin of the male’s advertising postures will be deferred till 

is ter. c ■ ' - *i ' - : , n ’ ’ / ! 1 9 -•"• Sij5 S, i i fei 


Whenever -the rightful female returns to her mate they 
show a ’’greeting” display which develops out of the mors or less 
hostile manner with which the un -a ted male gecslved a female. 

The vest Important feature of this greeting Is toe Appeasing 
Howard Oaoe display which both birds now give, not merely tr.e 

• . . ~ f Mu 4 Mri *s» nr\ T /A Si £& * 'i ; t '.d 


This 1® important as showing 
longer so hostile to the approach 
at the ledge and the male 
greeting. This- regular greeting * 

at ths r. turn if the sat. to tie neat o; usea on« to f org«t that 

ths pair say »«U bo sltshtly ho.tlto to <»• rl; d „ 

to howsver shown by »uoh observations .•» *b. foUo.ln®. on. ley 
ttt.rs «08 8 .iron* wind blowing on to th. ollf. *h.r. i w»» 


v rrlv e as occurred earlier 
that the bird on the ledge is no 
of its mate. When the female is 
alights there, there is the same 
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»u tehing, which e&uici all the ah- <5 a difficulty in li. nding. A 
female was tlM« on the ledge whan her mat* came in to alight 
but hi** touch-down was rather unbalanced owing to acme alight 
#4dy. At one# hi a sate peeked at him and he fell off and had to 
circle once nope* This time hie a roach and landing were 
foul ties a and there was the normal greeting exactly as if there 
had been no hostility at all between the®. Further evidence 
that the nates can still be hostile towards on® another la 
shown by the fact that after a male has driven an intruder fro* 
his territory, he may bo so enraged that he even attacks his 
own mete, Indeed there are Indications that far from a decrease 
f\ In aggressiveness the female's initial fear of the male is 
« replaced by a slight- aggressiveness towards him by thy t . 
eggs are laid. 

When another shag lands near the ledge where a male has 
his territory e threatens the a rrlv® 1 usio one of severs 1 
stur^s. if v arrival le a regular occ t of the ledge the 
threatening may die down quickly, but if It it a stranger the 
threatening male may launch an attack on the ledge if it is within 
hoppinr is mass of his own. Such observations as these show 
that not only do the birds learn to recognise their mates but 

■w the other habitudes of the c nave not been 

> decide whether voice plays a part in recognlti 
as the appearance but this may be so. The personal likes 
and dislikes of the members of a colony can be very striking. 

For example in 10*54 there were four pairs, K,L,S and N, who 
resorted regularly to four neighbouring ledges. Of these airs 
L and M later bred suecee fully and gave the impression of log 
fully mal re. In contrast to the other two pairs whose courtship 
and nesting wi&t mors insomplete. Of the >air N,who were in 
any case only weakly bonded to one ma ther, the male, Me s tor, 
showed a strong attraction for tie ferrate if .-air L, Lottie. 

ienever Lottie’ ate, Lender, left her, for emample to bathe, 
Hester would fly fro® his ledge and even leave his own fe 
to visit her. The female would not tolerate hi® and as she was 
not able is drive him off she -invariably left as Use tor aoorsashsd* 
Leafed* r quickly learnt that this would ha open and as he flew 
out he would repeatedly :>sen over his shoulder. If he saw Nestor 
leave ledge N he would wheel round and return to drive off the 
usurper. Sometimes Nestor would return to the colony after 
being away for an interval and find Lottie alone on her ledge 
and fly to her. As usual she left and he would then start 
advertising vlgeurously on her ledge. There were several 
undated femles who hung about the cliff and visas would fall 
over one another trying to get to hits but "he would peck e&cn 
away. Lottie, who® he seemed to want to a ttract, might land 
elsewhere on the cliff and peer down at him but show no sign 
of wanting to go to hid* His own female, Nellie, also showed 
no sign of w oting is visit him but was mors interests' in the 
rale of pair If, though the latter would not tolerate her for 
wore ■ 0 few seconds before peeking her away. Thus the 

arrival or departure of a particular individual might »V*rt a 


of general post lwttten th© ledges. On successive mornlngo 
ono could observe again and. again the sane na it© rn of changes 
which became cod 1 flat! as new birds appeared in the circle of * 
hrbl tuees or old ones disappeared. Often it was difficult to 
decile whether the interest of an intruder ms re&Uy in the 
ledge or in a mate, and Indeed both occurred,, “but after a time 
aorae critical situation often arose so that one could decide. 


Th# study of the relationships of the individual a also 
t m the means by which they recognised on# another, 
done times the birds made ulsta>e which showed that they did 
not^ use the sane characters to recognise their acquaintances as 
Ud. I saw this for e«sr le In the relation of Nestor and the 
" • #ir * during th© period of day when th® birds were usually at 
th# colony th® female spent moat of her time at the neat while 
th® -ale, Leander*, frequently set off on trios to collect 
heat rate rial. But if Nestor where in the colony at th® tine 
he would at one© Interfere and leave hie ledge to circle 
ana 'and by Lottie. Occasionally however It was Lottie who left 
th# ledge, to go and feed or bathe. As she flew out I could 
often recognise her clearly xk by the conspicuous aluminium 
ring on one leg which was -la inly visible in flight both to re 
and XXx He* tor. i’o other bird In the colony had such © ring. 

But Nestor mistook thr departing bird for the sale and at once 


set out to try and land on the ledge by the defenceless female, 

»• h» thought. Bo was made rudely aware of his error and had to 
change direction at the last moment to avoid being violently 
attacked by the enraged Leander. 


L® rch 

time 


Attempted copulations were first 
and from that date mountings became 
eggs were Id, la a 


seen in th© middle of 
commoner up to the 
the role of the sale 


bird in copulation is to mount the female bit in some, including 
the shag, reversed copulations occur in which the female mounts 
the rrale. Hot only th© act of mounting but the rellalnary 
behaviour as well la reversed and the female may even attempt 
eloaeel contact fro® above. It is difficult to be sure whether 
this is ever achieved. Certainly it is lees common than in 
mountings with the male on top. The reason that shags (and 
cormorants) should have reverse copulations is still mysterious 
but certain consistencies are beginning to appear which 
may ultimately suggest a solution. 

X tried to find out how th© occurrence of co ulatlons 
varied with time, of day. A watch of thro© 3-hour periods or 
longer mas I on o p 9 and 23 April 1954 from first light to 
9s.m. f < and from 4 , m, till darV. ?:.a codings and 
goings of the is ivlduals was noted and also ths occurrence of 
mountings. These data have not been fully worked out yet but 
certain features are already clear. The frequency of mountings 
should obviously be relate! to the length of time the pair ie 
together at th® nest rather then th© complete period th® colony 
wo e under observation. Calculated on this basis the following 






i?filr L 

Pair M 
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table expresses the a«i n number of minutes between oopulotlons 
in the different watohes. 



a, a. 

noon 

p # D, 

Kean for day 

2 April 

27 

38 

82 

37 

9 April 

31 

38-42 

60-64 

40-41 

23 April 

2.3-25 

41-44 

• 

33-55 

29-3 « 




Thus it seers that the frequency of copulation i« gre&tsr 
earlier tn the day than later and that thia effect la most ®ar v ed 
early in the season. The above table le baaed on all the airs 
under observe tion at the colony# Whan tha Individual pairs 
are considered separately one finds that some pairs show the 
influence of Use of day while others do not. The neat 
i bias ah w the rean interval between oo ulations for pairs 
L and V, the two which Inter euaoetded in rearing you nr, . 





a.m. 

noon 

p.m. 

Veaa for i 

i 

2 April 

17 

3* 

> , 4 

50 

9 A or 11 

20 

25-28 

40 

26 

33 April 

15-17 

• 

35-39 

17-21 

l8-2t 

2 Aoril 

51 

.43 

40 

44 

9 April 

40 

64-68 

31-39 

39-43 

23 April 

35 

54 

35-45 

37-41 


A prellmlahry hypothesis was that the frequency of 
oooulfttior r the interval between successive ones) was a 
Bon sure of sexual motivation. On could then teat whether 
it was sexual wotivatin which was responsible for &ttr* ing 
the birds to their ledges at certain tin.*- t« of d*y. One obvious 
difficulty is of course that my measure of sexual aotivation 
is really a Hi< ?*st Cosson Factor of the sexual motivation 
of the pair, nt in the same way ®ne nay try and expr 
attractiveness of the ledge for wa pair by tue percent of time 
they each eoend at it. For example if the male spends two 
hours and the female two and a half out of a watch of three 
hours the percentage for the pair is 

|co % ..".iim .*"'« ■ *- < 3 75$ 

tl % i 

If there were any correlation between attendance and sexual 
n-otlwtion we might expect to see it when the "percentage attend, 
otted against "interval between copula t is". The 
figure below shows the result of this ot# There appears 
to be a slight indication of a correlation but statistical teats 
show that although it goes In the right direction it right 

hove arisen by chance# 



- 



Furtuemaore if the o >ntri buttons of the individual ml re are 
exnr Lnei tiers is no evidence th?<t the ;>e i r which eo •ul?; ted 

- reo i bly lender it f. V-ift v>.;t t h - 

sir xiich copub te Isis. 'Vie conclusion tnust be dmvn that 

/ the figxiree f t i 1 to a how that tie tendency to occupy the 
Jr ' *1*M sates with tie occurrence of sexual behaviour. 

tl’hc oea lectin • -of nee t terl&7.. la inly the concern 
* f ^ • r m was teen in n«w on 30 ila .. As 

* ( ne aor re * - bo r of 'the p 

; ’- "v ’’ v !;;■■■ mil at r while ' 4 

ier is sway* 1 - iro for 

t^ilr ie to prevent robbery of n**t rate rial. a isle standing 
i s >ne on hie neat aay show no sign of wanting to collect 
n t • " t * *'ir- te re terns, when a t once le-" ve 

&i\ or in-- in lor. 3 if tor lo*d, only 8 loo inf If hlr. rate once 
bore leavr the nest* In r? r " of the iairs t who seabed to 

o© breeding for tie first tlrae, include I e feral# who usually 
flew a tr A ■ th© c it* • collec 

r ' - on? re very short, because the fen; fio\. ter 

•ilr an * whs tever s*s teric I. was cocuctulr te ; was robbed by & noi* Vbour 

*# soon ns they left. " 

Host na fcerirl ia collected nslnly by diving. It 
eonalsta Is ?ly of seaweed but, ll^e the c r n 
tfege tone * tufts of dried aeawe il grass 

fll *c ted t 

excursions to the Wi deopens fro© the west-facing cliffs* of 
. the Faroe demonstrated that the shags possessed ju &,‘jo6. 

i?enoe of the geography of the islcnd, for tiey ml'ht fly off 
r : ! is no: - iey rarely flew over the 

i s land itself) and return round th southern side. This f©c t 
Is probably not such «• May on?? • .oal as we i \ ti-.i »'• . 
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AX though » great mnj object# were seen to be brought to 
the fleet# at one tie# or another ( including piece# of board, 
string, feather# end even wire netting) by f u r the greatest 
part of the neat ssa terlat eons Is ted or seaweed* Strand* of 
Laminaria were ®ueh need mid #© were branched fttldlil* Both 
ty ee Might be collect®'! in on® bout during which the bird 
visited on® particular area of ##a but they did not seen to be 
acted ftt re m. For in Le a bird t ■ e five trio* 
in MSfiifiei, #ach tine bringing in etalkc of L&win&rla, 

hen three more brim- if fuc t# f t let or eoriee 

of Laminaria. It #ee«ed the t this tendency in stick to one 
tyre of material for several trip* sight be due to tie fact 
| the bird wee making #ev#i *uea##aiv# visits to rat r.er 
* is* 11 region# of the sea-floor where, perhaps, only on# type 
nr the other wee available* However this tendency far a run on 
one type of note rial wo# observed or® » when the c lasting »m 
changed considerably. Only by observing rsmy tripe and noting 
mo for *• islble not only what type of Material a# .collect#' 

• but ftl«o in# area where the bird dived mould it be #h n (1) that 
there really were M on one type of water ft aber of 

trios < ;«a In tno .-f-ateriri brought did not 

coincide with change# in the Ufltt area* ben both the## 
point# wet esial Lished beyond the .11 ty of . i i r occurring 

o aneeit mould be ©oncPppppi lit the bird# seeded definitely 
to be chewing one type of Material on a number of trips and then 

ir to / , the sight ®- r type of 

material on the # eft-fin or nay mt .ent for a nett 
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c'-v -pop i p her it a# he #* rci. 

C 'P - i ■ f 

lft«t# for several trip®. i . -viiP: p.;p "i.pp- 

i /" ;i '' V PS O ’ ’ P : 'ft- P-m 1 - fpp? ■■■■ : ■■ ' ; P v viPP-.il ■ ' V i PP^ 

jaye when several different type# of toot are svailsbl®. The 
More general conce t of ati&ulu# expects tic ; seen# to be acre 
acre, in use in theories of behaviour# 


To speak of a searching iMftg# 1 # of course only e convenient 
way of describing wb ibe# red. It cannot suggest the re*#en 

for the behavioiir. There in m evidence that 1 ccul .1 e ® & that 
the two types Material were used in di f event part # of the 
nests ( contra# t the k 1 tit wake ) * Indeed the fit© old© seemed 
altogether better for when they dried the tangle! strand# 

a three-dimensional »e#h which wade the 

'pi ! the Le«in$ri« stalks r leave# 

never int# -;eked ft© well ® - ften #11 pied off ie no 3 i before 
pp ®y had Use to dry. Thu# 4 :>ugh I failed to tn^rs^al 
i:,c use of the two e# of Materiel - no ccilcetln. jhaviour 
* could be use to 'throw light ther problem, P ' p : t-ip : y 

in which the #hsg# search for am# t sal® rial# 

The bringing of material to the ledge is only ih© 
first -part of neat building. The main growth of the nest is 
due to the Mere acettwulaUon of nest Material where it is 
dropped but there la a very characteristic movement which certainly 



he ire to interlock the materiel. The shag smipl the end of a 
pi©©© and irtaerta it into the body of the neat with a typical 
quivering movement looting a second or two. When the male 
brl a ieee of so tonal both ho t his not# u dually groep 
It and »aVe till© ”n© si- quivering” movement with the fragment 
held high in the air. After bolding it for a few seconds on# 
or both ©ay loo© into root and lot It fa . or on® of thorn way 
plaoo It with a. nest qulv ring movement on the neat. This nest 
quivering is of Interest be game e It la used aa & a is; is. com n't 
soil vi ty m will be discus- sod in detail loiter * 

The oariy neat 00 Hooting trips are few and scattered 
but the bouts bo cose longer and longer and more and acre frequent. 
In one of the colonies the pair L, where the female was 
©elected •whenever the rale loft the nest, was very slow in 
ling o moot. The res eon was clearly that the ©ale could 
never istt t aerie a of tripe because the other male, Rooter, 
would tab# possession of th© ledge and have to be driven off. 

Later in th« season ties tor spent leas and less Uoo in the 
colony and only then did the nest of pair L start to grow*. 

An a result of this delay their egga were laid e dayo later than 
m undisturbed ir, although *ir L had been, if anything, 
earner in their first signs of breeding behaviour* 

Rent building and copulation continue until after the 
eggs Have bean laid." Then copulation rapidly dies down but 
atorlai to brought right t ho incubation {period. 

Two or three eggs are laid, probably &t an interval of 
thr@# days* Both sex©® incubate but, at any rat© in the early 
days. In different m portions. Of yc-. oboe rva ti one at intervale 
of not lose than too ©inutea at one nest, showed the male to 
be Incubating and 17 » the female* All these obsermtiona were 
in the waetrs after the first egg was laid. 

During incubation the brooding bird site quietly but from 
time to time vises end bums the sggs. Before rising it JMtU| 
•©rf 3pt?o nest quivering movements • The causes sf this 
ore considered later. Birds Which are brooding are often subject 
to t!i® heat of the sun end pent in consequence, e wing a 
rapid fencing of the throat with bill slightly 0 w©n • rile 

panting frequently alternates with a stretching movement of the 
lower mandible and with another curious posture *hleh otherwise 
occurs only during the pr» no railelwi to regurgitate « pellet. 

3oth the mandible stretching and the other pestwo say be 
displacement activities but it will be difficult to prove this. 

Th© arrival of th© terns out short a further study of the 
reproductive behaviour of the shags. In >&rU«ttiar th© devio 
of the young ie a major gap in ay observe ti one. This wHi bo 
of * •eciai interest because of the early appearance of many of 
the "courtship” aetione which have been reported in th® ecroorent. 
If then© postures result from & conflict between attacb and 
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escape w% thou t any sexual inf) uenc® their precocious t. pm ranee 
If Idas aurpttilfll* t la study of the young will certainly 
n t be made in the cosing season hut I would very much like to 
sake it at aeae later date* 
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A uore da tailed dlsca e s lam of jalr forartlon 
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tod to watching 

the eourtfRT^lfT the shags. The adve rftelmsWils ; lay of an 
unpaired male was provoked fey f ecu leu { % nd occasionally by males 
until they declared their identity by their reaction to the 
display). Ons might my no re accurately that those shag® 
release the display' which either behave like females, i.e, they 
oa oh the displaying Mr without any of the 

»f a 4 is till e, or else sex lly indetei inate 
far the moment. For example am shag flying past the cliff a 
night release the display, or one flying towards the cliff 
whore the die playing sale was, though either Bight be a male. 

Put an soon as the dixolaytd-at bird showed by his behaviour 
that he we a alec a male the advertising display a topped at 
once and was replaced by a purely hostile form. 


The advertising of the male begins with darting. | | 

his normal upright posture he slabs down bo that his body Is 
almost horizontal, he re 1 000 his tail and crest and coils 
his neck. From this ooafcure, the Forward Feature (Fig. O, he 

srriss of vapid darts, thrusting his head In .the direction 
cf the fecial e and then withdrawing it at lightning speed. At 
the front of the thrust the ram th la crenel widely to flash his 
yellow *1 lantern* ( Selous )y l) The darting resen 0 the 

hostile gesture which l have called Shake Gaping with which a 
broodld* shag will threaten hman intruders or other shags* 

This resemblance between shake gaping and darting li most lapertan 
reflecting the underlying similarity of motivation in both display 
The differences between shake gaping and darting are also 
significant. Firstly the neck is very quickly recoiled after 
darting but realens stretched out during she be gaping, Secondly 
the tall and crest are ?or© erect in darting* The stretching 
cut of th© shake gening looks like an expression of the bird s 
intention to bite, tost is to say of his aggressiveness. 

Certainly shake gaping birds art sore likely to attack others 
than dr r ting ones. The raising of tail and croet are lea a 
clearly the expression of a .pertioular intention than the 
biting is but they do occur in the role of the lower bird 
during copulation. Th© Justification of using these elements 
in deciding on the underlying motivation of the matures i« 
that other Indication a such se the behaviour which follows the 
posture point to th© earn© result. Thus when the female cot.es 
up to u darting sale he aay do one of three things. He my 
attack her, he my accept her (and stop darting at other birds) 
or he may even allow hir to mount hiss as if in copulation. 
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But he never* mounts her at cope • Nor does he ever flee fro® 

her. • ' ^ .;. ... - . 'j : * • ■.. • 

In the tyoical >®ir formation the ml* atone dn-rting 
wb*n a f*«»te shows eigne or approaching him, or rather fie 
alternate* iarting with another posture, the Throw Back (Fig.gh 
In fchi *i t’n<'’ bad If main teibfc the E*m ?• forward nurture hut the ht*&d 
ia iftii on" ths,.,baev with the 'oil 1 pointing gourde end the whole 
0.^1 a ©ufiwi axial ¥ i inr^ tl #1 * ^ i* tmliy § 

«rhen the female actually co ..as beeide toe aale^ darting and 

• Sa thi ci the 

heed i@ turned abruptly downwards bo ta & t the b 

l, . ^ * 4* a. *, __ .... 


bill lies along 


#’ the front of the seel 


Tfi© throw tee=' r and, sore often, too oow wy preo*®!# 

-• tt^chinpr tfia fn ■: ;. 5.- although I ®wi detect no clearly aggressive 

af*i‘ im? any attempt to escape free the feeble, tmn J x S&1 ® 

“toes from darting into a throw hue*, the horizon tal forward 
ooeture becoffie* ev«n further pronounced end tae tail become 

ev.-»n wore tree l tfC 1 ' . .pfck . 

to the throw bnc> is eve*l greater than to the d*r«ing« '*?* 

has 0 ct ore connection with the lower bird 0 role in onptufttiofft* 

' ^ * 

blrl in '..'.nt .at'* it •••»• to «nt 

to (MMitN the aste, for ®w»;>l» If ■» '??n 

Ml bow 

•• to solicit so tins. 

But ooa- *re4 with dertlog the throw b»«ir ftiul oow ooour awewws. thw 
bird 1® lea® aggressive and ' more in the ®oob to solicit 

t i> **>« m % cm of the fe® ; If *e *he •pprMMrtie* 

rti i »"» 

. 

*Hi. « _ , ... m n« t » #w*< <► ##oa r t • 1 nr &.&> X hftVfe. ^ 

She be ® good per eon to *»■*•>.«=. *«■*> * • *■ **'- *■ 

«= . ml. .... ^..U. *Liifc 


v * 


. . 

■■'. r ': .tv 


often attach© her either when she up or 

. - p„ m. « ■ ,mf ... t* t.wn. Her ck treat 


tii© 


® f i«r ■ ■■ a Vfinute or t^o. . . 4 . , 

iri IfL^hi? 

:♦ 

reels 

* 

to peob Her s*e she' come » up ehe^way .^rS^hV- -^dth her 
take up a- position beei.de *n\l sllgtitly t^Qina ii-* ^ -■ 

bead bold close to bis and slightly behind *0 J*£t it ^ 

re dlffi , i*n etteckliM 

•■ ■ t- ■ r- f : ■ vo \ a : II - ■ r i^ t r .V •■ ’ ■- ■ v " " ', 

BUOthow.^Wirf i »» ft! tf nil ,; ln S'lh.l 1 

the rale*® nggre iveweee of tr own I® to<.-v i>li d® 

a little • 


- 13 - 


But at arty renewal of his aggressiveness she once again tries 

to Hold Her bead whore h© cannot reach it. If she ie very 
frightened she- my even point her bill away fro© His herd, though 
Weeping her Hoad very close behind his. This gives the impression 
of trying to hide her face fro® hi© but ©or© probably its reason 
is a preparation to flee. 

As already mentioned the visit of a strange fetal© to a male 
may actually lead to her shunting Hi©. X am not sure yet 
when this happens but it say be that the f esole * a tendency 
to approach the male is an expression of the sex tendency of 
the mounting bird. That she does it so rerely »ey be because 
she is ueus lly too frightened* The female shows no inclination 
to attach the mate or oven £ks to three ten Hitt, so that one 
supposes that Her aggressiveness is not aroused . 

k 

Something Has already been nr. id of the origin of the 
darting posture of the calc but no attempt Has yet been na&e 
to ©;? plain why an unacted ©ale should adopt the remtebent posture 
which' in other s proles w© associate with the female *e ore* 
copulation posture. One would suppose that this posture would 
be" effective in attracting an unpat ©d female only if she showed 
a very strong urge to aounl the male * Apart froo the fact 
that she? cay (occasionally) mount Hiss in spite of groat fear, 
there Is little to support this suggestion* Of 170 mountings 
noted during 195* only IS;! were mountings of the ©ale by the female . 
At the await one mist leave the pro blew Her© but further light 
would certainly b© thrown on it if the causation of reversed 
copulations was understood* 

A ■ mratlvo study of the advert! si H dis lay ©f 
two other species of cormorants oan be sad© from the published 
descriptions. A comparison of these specie,’ a, the European 
Comoran t Pha bft ro core x on rbo and the Brandt Cormorant ILt^gjli 


•C l l i. 


Is revealing. This is not the 


vi $ 0 X 0 $ 


W.4*' till tU1t0 ~ n - h.^-xifiTr-^f ~ i ‘■■Tfiiirj nfrlrr ^ ^ ■ » .. 

place to enter into the details -bit some conclusions ©ny bo 
B«ntioned. When w« try and co^^er© the different die ay* 
it is easy to recognise a aature® which sr similar 
enough for one to suppose they are w homologous M t i.e. they were 
possessed by a common ancestor* For example a,il three ©pee 
advertise in the forward posture wit lj tilted and 1 
raised* But other postured eannet be ho© ised mm « mteaxm 
until ■ we ( let a dLenenta separately* U is then found taat 
the elements Are combined differently In to© three species. 

One is now left with some features in each species '^hlch are 
not accounted for, including the shag a bow and the slow 
waving backwards and forwards of the head ot the co naorant • 

The Brandt cormorant has something -Interned!; to-, the so~e»i-.ed 
Stroke, These tioveaenta differ m&tnly In their speed* two, 
the bow ana strode being abrupt* the other wither Unguid, 

Since there are already indi cations lsjother s. audios that^ 
alterations in rhythm av& Just the sorts of changes wtiioh take 


m m 


fo, \iAl?UA fa fVJMrtVifcj/ lid A-tvJt iM 

O^KCS-g 

pl&ftft In ev ittan. It asy well b® t »ne o&n logige to* 
f« lupw of too*# three «*v#**fti»« It srmt not fee 

- ..■■:■ t, 1 toot oil '■■■* advert!© Iry ftj&ay elements un b* 

i3fl% : lift itarapftftJi. ■$>’&& 3r sit aerftor&ni* b*tH bftt* a 
very tissllnf dirt ..-la/ oaliftd Wing»fl&3ping and to# Flatter 


r»5 setivo 1 y 


nt i 


0.4 ' 


■■ ! . l I a a 


J.*h .si* I#t i.A •■.- j*4< ^ a'4 *v 

* A '.* ? v flrt*#' *■ 4» #:»w <%*• ■■*•*>**'*»■ **•<* f»w>*n« w« 

### t> ir ?, instead to® darting* Attorning to $y Interpretation 
pf to® no olives t.ud " rti.-: * bt nor* *$##** alto than to* 
wing f 1 a flutter and t&erv. 3T" rc 1 S'-aid a%*wcit visiting 

#* t© t# &iti»ftfeed acre #** :iy in to® shag than in 
either ■ ■ » o th#r to® yseles, the t»ct of to* eorreetrisss 

rtf lha'f’C T;:»‘ : n h“h S fo© 0 O ■' S >?& 1*1* Oil With 101* SpftS 1** 

Mst to*jr *Xr**4y jiieuftiliift.# , 
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fh« ‘»r trl l* nest quiver » bf#n dsaorlb 

Hu©H nftftt quivering ftftdnra in cnnn# alien with toe eelleeltoa 

ting of neat . feat 1# .sn toitm* when 


« aeM-tities tff active*- .However * 

*! -■ begins : Nifing in titer *1 tolon see® 

to b© cantt* X Xy different ffxui eaoit otter and , ro®fe!f also 

po® the nowsR-1 nonpleiis.', neat toniiding* • 


If * R trang# 


-j i. K 


T * 


h 1 . n";- sirs® to th»v ofrt.rr of a test 


to® ir ttol* will f' mil .- off to.©; 

. ' U •*».. il». V jAl. f .-iM. *.un*>. .&,• ^ "% A. Vv 


w 


ts n 


C jt < 


© tuflj #r will :r bly 


If to* i r t rw f ® r ' dots nr t 

t it a 'few th i# # ;t*kfvi : r #f*n#.f*t r tai^ hit-r 
t#t * i.v«rWi hs|*ofi3i I.:©;©; it tow intr© .■■ ■■ r &t /• 

sway wen. f ©wr etill. . .roteKhly nest quiver 

i* 
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an intruder «i.i qhu s onus* the bird tr r.it* rr 


ft 1 1 v 
■ 1 i" 1 ' 


*( 


0 


or to neat . ©r* B-t In P* 

& wgree elv* *.??.or*^ f i on* 'but * wout 4 not ex^rtot tow neat quivering 
to\bo*" !lrtw#rth#Xe#® it ooeur* i winy of : sltosttons to#r® to* 

. >• i- : 0V ).«, / v - q, 5aid on# frtroed to emtoXuA# 

that it e*4i bo m % iviited by a^|rw»«iw**i*«rt , 

Very «n.Hy activities have boea d**erib«4 in t 
et r >• ** ilw© toft nil* % in Jd 

cmteid# to# finrsssl functional n«4 ©%u*&i non text r «*w 

■I. otolie* Hrtw# been mad* of ##» exiled 4i*pl*e*®*n» 

r >h « ■ f y-.i.niy bean i inamreotly 

SertXrtndt in r©i al# very t : x ftt If to® 

Si?*:? ;ir©: ; .q r !>h ^ saay ftftttorni ** wtua-t wftft,*t tin**, 

".s -*5 i f . q.qi -qy 4 %i Y^jt m X?l^ ;i S#d It *44’^ |tl,*ti i> j ’f © v»' l|fe 'i ; Vf to® O nl\ ® . 

1 anew at to^ oenoo^t for e^sMMial lug i or«tn#* *b. «# .:© - B;, ' ' 

ti©t nr n ■;] fallal to 'raortgnls# to* aitaev »nd - ftlftti>n% in 

a».ir f ^ r'K i tlon# Snt >4 to* rtngsr® ' - 

really c©si li >•/■ ; d* ih ’* dl#rlrtO*Ben t 

activity srtf it is therofer* of great Ik sftr tones* Tb q nn?..y 

valid teat far 4i«pl&*6^#nt aotivitiftft *••## to to the study or 
toair osuttaticm. fertlandfc inoludeh the 
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hi:’ eXOfSple* 

correct as 


o - d 1 * ~ U- e e t'J© 'I t a c fctv lti«a a nd tVii r ■, 
a* I ©an Judge . 


certainly 
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Tbs noefc quivering occurs in prolonged nest Ixiildlm 

? < i»*t VA ^ f® *■* #Jf to decide on purely oba©rv& tionsl 

evidence w:ifct external stimuli ^ if any, release ft. However 

there are two other situations where I can show that it l# 

t { i# 7old(:ji8g stimuli are of two quit© different 

!tir»d«, I have already described the first* How neut eutverdng 

ears be released by an intruder* And I have stationed the second 

sore briefly, how a brooding shag ns at quivers shortly infers 

r.sing to turn, its eggs* I have given reasons to tilin’? that 

tno intruder arouse© son© degree of aggressiveness in the 

incubating bird* Tea lever etiauli signal the Use to turn the 

*?£•# ^ere 10 esrtainly no res ©on to mpp oz& that they oak# the 

bird aggressive. At any rot© the *heg neve r shows any otli r sign 

Oi aggressiveness when about to turns its ©ago ^nd ont suet 

suppose that whatever iaa*es the bird turn its eggs also mk** 

it best quiver. On* nau dispose of the possibility that it 

In the neat quivering Itself which causes the turning, 'these 

two situations do not cover *11 the occasions when neat quivering 

o m • 

aeelde anything about the stimuli provoking the behaviour. 

To suwttfiM.th asst quivering is released in on# 
instance by stimuli from an Intruder which probably activate 
the eggreselv^iose of the ©hag la the other ins tv. ace it is released 
probaniy by seme rfcimilt from the eggs aetlv ting the tendeney 
to turn the eggs* There are therefore at least tv© oausai ly differ©] 
types of noct quivering, # 


h 


'V*t K 


^&L3aJ f/ ; - **•?**> V, J : to. 


bong hours of watching inactive shags waiting for 
eon* thing to ha;>*n booano acre interesting when I aborted 
to wntob the "ooafort aove:sents”, their ways of preening tueaseives 

no# »ujy f>x «.rd their a . ea the rn * how they sora tolled uni how they 
Siietohed £ yawned nd • ’ e mi f *.ny aspects 

of their daily life which I hadn't exp# died) that they rarely 
preen their tails 9 that they always us© the third cir. v to 
scratch theaeelTos and that this claw ta provided with a special 
C 0 '?;b, that they ■hold out their wings to dry after bathing but 
not as lorn? as eoraorftnta. But it also usds ne &w&rt of something 
which eeeeed acre Important in the flmd&Benfc.l ^roblesa of why 
animals behave an they da, 

% 

t shags have r ■ -lay .vm- & an a peaeesent 

funetlon towards potential aggressors. X hrve ct 1 led this 
seven* nt the tirward Gape, X noticed that thie display waa quit© 
often followed within e second or two by another aovenent. a 
very charsets ris tie etretohlng of the u > -»rr ms-ndible* If the two 
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occurred at rands* m# night still sx *ct that occasionally they 
«t«ht h* :>:.*« in sucto isicfc .luece-moa but the fre-pionsy with 
which X aaw It ruled out this of »ero chance# Th?*re 

wa# cleanly sose Hind of osusal connection between the two 

ViVMIQW* Bath -aa- h'.-i In ami rpr ~«u; 

p tied rather above the honl'rmt And hen evened, There 

seessd a sinil&r Hind of saunal connection between. twe other 
wevesemtsi daffeoeabieii nmi both wings stretch. In the first 
the body Is tilted feiwwvn&s am the tt.ll m iwid * in the second 
both these things happen 'but also the nu»ek is stretched out 

In a peculiar twiner nnd both wings are raid* 4 above the b ok 

though usual ly net unfolded# The both*wtngs~&ireteh posture 
o court* in noat, If not all, sneete* of birds but th»* dot nee* ticn 
posture te sore variable in forts in different a rm cine , 

Instead of the typical defaecatlott posture X sow that a shag sight 
often ado st the beth~wlii'X4“»« tr«teh posture when u«.;> tm» ting* 
either at the tine or a few seconds later# 



in both examples given the iim l>.§ tween the two postures 
wsufcft whies sees to >*** connect -d in the fort.! of the ftcveuent. 

The adopting of the one pcssturs see&ed itself to serve a® a 
stiaulus for the >ther to fellow* There was even sou© evidence 
tnt t there ase a reel pro o ,j 1 effect# Mat only would the ti;nm rd 
a sp idlMs stretch but .he upper nandiblo 

stretch would stiwulnV* the u ?r**rd gaps* The hypothesis Is 
that the ■■■■' turn ■of the birds, y the actual deleft 

a- 4 ;*: ■■■ . then mm any influence th© immediately 

subsequent bebavi the bli U It ■ - ■ mmi 

determine the nature of a die -If ement activity# Indeed the 
exasplos I have Just cl tel night be sailed displs.eenNrnt activities. 
The vfing- flapping In fcfea &iv* riisinfc die Asy of &h* cnin^m-nt 
has f? ready iti med* me hi any r etlen 

at all ae to Its origin and before attempting to Bo so on 
wust consider the ooveuent were closely# 
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The wing; tip is raised upwards while the carpal 
Joint is hsrily brought, out of the sur porting for- them# This 
i*> achieved by e rotatl on of t' - - h* scents* How this rotation -a 
a e cult ftp one *•« far a? X ©n nee os ours in only one- ether 
nl tur tlou in v cormorant's norr^-l lifei wh» ,; ?u it mptn.r to «aH 
a bo fh~ *»Vngi»~« ire fceh# In. the advertising display the sale 

eernor&ut ic in & eonfllet situation whieh* in a gi ■ ussy 
species* is known to result in die pis oesaent activities# I 
t it pos ible that the ©hoi e 1 splat "it activity 

ay have bees doterulned by the poets re in which the bln was 


»t the tlae, the forward posture# fhLy recjulre » on*, to supaoee 


ot the fervor! posture is elder In evolution - , ne 

flapping b»it this It not rontrtdiotel ty the ft* facts c-vaiirble 
t the atouent* Chiee the dlsplace’sent wing*** tre teb was likely 
to occur the further prooeas by which ihu ruytiule mi sing and 
lowering of the wings was evolved mist h&ve been due to eov# 
bind sf t- ■t.fmtion > a word- which dsss UiUf except cloak our 
ignorance but it would he eosethlng If the first step mv® accounted 


for# 


( 


of tun AroUc Tarn. 

A grent many words hf v& been written about t^me shd It 
is « oeniH«i«bIt effort merely to roti tbia hodjr of literature# 

In such ns t tors a® the longevity and tendency to return to a 
turner brooding place a great deal is known thanks to the work 
of the Austins on the Common Toms in Capo Cod, Massachusetts* 
Nevertheless most of the studios of behaviour nave boon dossri >tive 
and it was ho nod that a. start sight bo mads on an analysis of 
tho causation of the behaviour In sane sort of way as had boon 
done with tho gulls in the development of Dr Tinbergen’s 
programme of studios. For this reason I spent a fragment of 
»95? and the summers of i 953 and t >34 in watching the ro reductive 
behaviour of tho Arctic Tern. I made little systematic attempt 
to study tho fishing apart from a purely doscrl tivo one# The 
way in wh i ch tho terns find fish ia certainly interesting and 
it is very impressive how quickly a group of diving birds 
attracts other®. One can also matt# out certain regularities 
in the plao o where they choose to fi h. Near th© ifl’nd they 
select the so n© around the patches of u dwelling water where t s 
tides rim fast over sows irregularity# I collected earn lea of 
a few preys and over a period of two weeks when the young were 
being fed I counted the proportion of sand eels and other re/s 
er-rrls by brents# This hosed tha^ U~t^ , ro ortion of ssnd 
oels, by far the component rey, varfefjpe^we , n r 'A i • nd , >uch 
ft difference must have refeleoted a real difference in tic 
prey caught# The newt commonest prey at thi® tl e of ye< r was 
wh- t woo •orobftbly one of the herring foal ly , nn toh n 
which I wan able to examine was a young Herring, It t pears 

possible to me that not only is the forced tali of tern® a 

snecia 11 action for fishing but that hare might also be < reason 
why the forkinsss of the toil varies so much from species to 
species# If one comperes the fishing of sjiio and Arctic 
tern® It seems that the larger birds get their prey more frequently 
by diving. The Arctics usually feed by werely e <oo oing to tie 
'water surface a ilokit me thing off, often without immersing 
themselves. Perhsn# {and a® yet I can my no more) it is the 
half •folded wings which exercise the main control during the 
s tee o dive while in the shallow swoop the tail plays a gras ter 

art# One could pert' inly find out whether it is true that 

the Sandwich really dive* more than the Arctics and one might 
even find differences bet ten Arctic and Roseate# The Roseate® 

© round the Inner Fo me were rarely seen fishing by me# Their 
usual method of getting food seem® to be to chase other terns 
end snatch the fish from them# They certainly have ama singly 
quick cower® of turning which would be facilitated by their 
long tails. Although they are able to fish like the other terns 
It is orobrbly no coincidence that with such a swift flight and 
powers of turning they are adept at robbing fish. Arctic and 
Common also try to but rarely succeed# 


Before the toms came I bad been watching the shags and 
the eh- ng© w«s a very abrupt otic which It took as a little tins 
to adapt to. To watch what a. tsm does requires far «or© 
concentration, Sot only are all its soveuentc far quicker but 30 
rrs its changes of "mood", At one moment it is standing on 
Its territory catling at flying birds, the next it runs lit an 
Intruder and flies the last few feet to drive him off before 
hurrying back again. A female visits 'aim but before they have 
been together ©ore than a second or two a sudden panic seems 
to slam the whole colony and both birds sweep out with all their 
neighbours silent except for a few slur* calls# As they wheel 
over the Tettls the earlier cf illng and excitement starts again 
and the birds return to their territories or to the preening 
places on the wo. ter*® edge# ’ 

These curious panic-like performances are a frequent 
feature of the life of the colony, parilfcul&rly during the early 
days at the colony. Indeed one sees the® taking place even 
before the birds alight for the first time in the year on their 
colony area# They ©ay take piece as a reaction to some genuine 
scare", such as a person walking about or they «»ey be precipitated 
by a single bird Whose aud en silent flight out fro® the colony 
towards the sea excites others with a som&on fear, who in their 
turn alar©: their neighbours# In this way the whole colony, 
or a oart of it, nay fly out. Those panics become loss co® on 
as the birds be con© ©ore familiar with the oniony area and Its 
normal equipment of human beings and finally the birds bo cost 
quite blase about even large crowds of visitors# In the same 
way at the end of ho season the panics again become commoner 
before the terns finally leave the island. 

Panics of this kind seen to occur in ©any or all colony 
nesting birds. They are a familiar mxkemy feature of a Send 
Martin col y, There is no doubt that the birds are frightened 
? s they fly away fro® the colony# A natural experiment demonstr- 
ates that the toms durint these panics avoid nit only their 
colony hut land of any kind# At low water springe the In ©r 
Farno is separated fro© the Widoopens by a narrow channel only. 
When the terns ‘panic on the Inner Fame at any other time, 
iey fly away fro© the Fame and t wards it wi deepens, But 
at low water scringe they sees to be deflected by the sight of 
the Widen pens close in front of the® and fly towards the Knox's 
Reef, The pt cing birds not only fly away fro® land but they 
tend to tjuhotk into a flock# The Hying away from land 
orssumablf protects the© fm® ground predators} th > bunching 
is supposed to be a dofehoe against an serial prods tor but it 
la difficult to confirm this. Both types of behaviour take 
place even though there is no sign of the predator against who© 
the activities see® to b© a defence. There seems So evidence 
that the behaviour is anything In the nature of & social display 
as has been suggested# The paniolng birds show no behaviour 
which does not sees to be the outcome of foar. The name of 

panic is suggested at once by th© apparently 
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spontaneous nature of these alarms, However one ©ay by chance 
notice one of the first bird a to become alarmed, On these 
occasions It seems that It Is the behaviour of the frightened bird 
and the calls he utters which infect his neighbours^ who in 
turn spread the panic to the rest of the colony. There is* 
indeed no need to suppose some telepathic Influence slaruldaneously 
affecting the behaviour of ©any birds at once. 

The earliest Arctic terns see® to arrive at Budl® Bay 
toward® the end of April, At first for a few days we did 
not see® than around the islands but ones and twos soon appeared 
and very quickly the birds could be -seen flying fro© the west 
towards Knox* e Reef and settling there, tape daily in the 
r;j o mi mg. Later in the day the fleck there seemed to become 
smaller and odd bird# and little group® would be seen cm their 
way back to Budl© Bay, These morning visits would involve 
quite a lot of aerial dig pity but the birds rarely cam® over 
the colony are© at first. In 1 "54 the AXCiabB case rather late 
and the first bird, a Common tern as it happened, was se-sn to 
land on the colony area two days after the first Arotlc/Co®»on 
had been seen in the Kettle* The p&os beeoae suddenly much more 
frequent as the first birds begin to touch clown but only a few 
land before all gradually move away ©at over the Kettle again 
end the day*® activity at the colony is over. These momlnf visits 
become longer and longer, beginning earlier and ending later. 

There is no trace of any evening visit. Although the visits 
become longer the tern®' do not roost on the island until shortly 
before the eggs are laid, 

Let us turn now to the behaviour of the individuals. 

Because of the difficulty in following Individuals in flight 
for ©or® than € few minutes at a time, it is not sure how long 
two birds which perform trial display together remeian in 
company. Probably they don t because the first birds to lend 
on the ground are visited by others (presumed f ©sales) who 
don’t seen to stay with them lout nay visit several of the "nales* 
in turn. F^r these reasons I think it is lively that the sire 
do not remain together in winter. Pairs ©re some Uses reported 
in company on migration but they my only be temporary partners. 

In one instance I knew two males who were colour ringed fro© an 
earlier year. Each had bred the year before with a ©at® who® 

I had also colour ringed. The names of the two pairs were 
William A H&ry and Dick A Pot, On 1*5 Hey 105* I saw William, 

Blok and Dot for the first ties that year (and I think it likely 
that they didn’t visit the colony before). Dot ■ no 

immediate attraction for her old sate, Dick:. On the contrary 
she made an aerial display with William of a type which I 
suppose to bo. an early step in pair formation. However la ter in 
the day she stayed near Dick and did the same aerial die lay with 
hiss. In the end she rejected bo th ©ale® and m . ted with quite 
a different on© some yards away. Late in th; season Dick had 
still failed to get a mate but age in and again would bring a fish 

which he would carry about for several siautee. This is a part 


, 
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of the behaviour of unma ted males seeking a female. Again and 
again hie on®- time sate, Dot, would fly to him, beg the fish 
and take It to feed her own young. ■ This does n:>t constitute 
any act of reeogni tlon between the two birds though the male 
©ay have recognised the female. He behaved toward# her as he 
would to any female ho was trying to mir with. On the other 
hand her treatment of hi© was quite unlike that of a female 
towards her mate Imt was the way a feme 1© feeding chicks might 
reset to any bird with a fish. The fact that the terns tend 
to return to about the same area of the colony "her© they bred 
or tried to bread the previous year will of course t nd to bring 
old pairs together age in and indeed I had several pairs, including 
filliam and ilfery, who bred together in successive seasons. It 
is difficult to decide whether the re Is any preference at all 
for the ©ate of the previous year {as was found in the kittivake) 
but it would see® likely because the nest site of the previous 
year tarn be 1© I very accurately on the sand. irlng 
the winter the height of the beach shifts and changes he cur 
In the landmarks on the sand* The fact that pairs rejoin one 
another in/s bite of this? suggests that they rust retain some 
memory of the individual appearance of the old mate or of its 
call. Tills is not surprising a® they certs inly learnt the 
appearance and voice of the ©at© duri-.g the season. 

.it 

The behaviour of males before they are paired consists 
of resorting again and again to a ©sell are© of ground, perhaps 
only s few feet in disaster which they use at: their head-quarters 
in their efforts to attract females. Although the birds my 
return regularly to quite a limited area they do not spend ■ ucir 
time there continuously. For e:-:asq i© Dick who fa iled throughout 
19*54 to got a female nevertheless uerferaed his advertisement 
displays’ {to be described la ter) only In a small part of the 
area where I ■& de my day to day watched* I could not exclude 
of con “S' that he did net display anywhere else in the colony 
or outside It, but the fact that he did not die play in other 
arts f the study ret :eats that his sphere of influenece 
say have been quit# small. Me displayed there from 15 May 
until mid -August though often I saw no sign of him for sever: 1 
days. Some birds were clearly not restricted to n single diy lay 
area throughout tho assson end » few even resort d to two areas 
alternately though both were quite small, t- few yards in diameter. 
Thus I believe that the males who are seeking to attract females 
display in particular spot© widen they C:»se in or around the 
nesting 1 ai?*» Cf the ■ colony. But they a od no ©ore tb i a email 
Percentage of their time actually in these areas. This was one 
of the difficulties in watching the behaviour of uni: sired birds 
to discover how they received females, One ©ight watch an area 
whore one morning 1 s observations had shown fc?:u t & certain male 
spent his time. The next day ho might be completely absent 
during a watch of 5 or & hours end the following day he might 
appear again for only half an hour or so. On the whole 
it seems that the mornings are the most likely time for birds 
to visit their territories but even then there see© to be gaps 
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®n some day a, Win t I*' the birds do the rest of the time ? 

Certainly they nus t spend much of it fishing which cannot bo 
done in the territory. They also tend to alternate tine on their 
territory with visits to the flocks which sit about at the water’s 
edge close to the colony* The birds at these preening places 
a -jen'd their time resting, sleeping and preening, all of which 
they mn and do on the! o' territories. They mtm i show a slight 
teVtfmhoy to dtsblay there too but such die lay inis birds seen 
to m already paired. It is therefore difficult to know how 
and where a particular individual la spending his U»e and 
it becomes iroaaibl© t® describe all hie behaviour towards potent H» 
mates , After' the lias on between e pair 1® just beginning the 
two may fly off together and stay away for hours. This can 
be perfectly maddening. Although the bird® ©ay return again 

sin to one (and some time S bo re) snail areas, I nave as yet 
said nothing about the defence of these areas. Some males 
defend their areas fairly thoroughly, driving off trespassing 
■sales and perhaps even potential Bates. But the majority seem 
to behave to most intruders as if they were fee ales and to try 
and court them. This may change into attack if the other birs 
is hostile but It generally has the same end result as threat 
and causes the intruders to fly up. 

Th© postures with which a male responds to the visit of 
a female have been frequently described by earlier observers. 

There are two of them the Bent and the Stretch* Che bent is shown 
in Fig. I and le characterised by the pointing down, of the beak, 
the stretching forward of the neck, the drooping or the carpal 
joints and the raiding of the tail. It is accompanied by a specia 
©all. The stretch. Fig. 4, has the same drooping l wl • and 

raising of the tail, but less strongly, while the neck and 
bill stretch \ ds at an angle varying * horizontal to 

the vertical* These brie f descriptions will suffice for 
th© moment. The alighting bird usually assumes the stretch 
ae it lands, while the male on the ground makes first the bent. 

He may then adopt the stretch also or he say go and scrape or 
first one and then the other. In the sera ping the breast la 
lowered to the ground and the feet sototoh backwards to throw 
out sand* In this way the use of breast and foot hollow out 
a sera pe in the sand similar to the one in which the eggs &rs 
later laid. The postures of the as I© and resale which usually 
ore cedes soraol m have boon called a greeting ceremony and I 
have used this useful nans#. Burin? the scraping which follows 
greeting the female tends to be attract;'- to the spot Where the 
male 1® performing and may even perform there herself. This coj 
be Important in acquainting the female with the male s territory 
and the most Important focus in It, the nesting scrape. 

Hot only does the sale adopt the bent posture as the^ 
female alights taut he adopts it as a reaction to flying birds 
end it of i seems to attract females* The landing *of the female 
then causes the posture to be ©ore exaggerated. 
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But the males hav© soar® than one way of attracting a female 
Into their vicinity* Such birds, ©specially if they have not 
been vial tad ®ueh by females* my perform an advertising flight. 

Thi Is mad# to and fro over the colony area bat sob© ti =. 
t& v «8 a male farther afield* In this flight ho sake* hi ns self 
thoroughly conspicuous fifing rather slowly and calling 
frequently. Ho is inclined to approach other flying birds as 
well as birds on the ground and he Mens to try and induce 
the other bird to fly up and Join with hi® In safe ruing a 
ceremony .1 have called the Pass. In this on© bird files past 
and over the other and takes up a position in front of It. 

As it psat#»> the overtaking bird assume# a posture which seems to 
be the same as the ground stretch posture, so far , as this is 
compatible with flight* and this posture Is maintained as he 
files In front of the other, the bird who is overtaken 
adopt® what seems to be the aerial equivalent of the bent. An 
unmated ©ale unking the advertising flight tends to adopt the 
aerial bent posture at the approach of or flying near of another 
bird and he Is inclined to fly toward* the other bird, this 
seems to induce the other to perform the stretch role in the 
pass. The flying- over bird not only has to adopt the stretch 
posture but he also has to follow the manoeuvres of the bent bitbU 
That this is don# from a position in front of the bird to bo 
followed sees® rather surprising but there la m doubt that 
the terns are well able to do this. Indeed if the manoeuvres 
of the bent bird, are sc sharp that the stretch bird falls out of 
position and cones behind the other he again overtakes and comes 
to fly In front. 

In tense ' its pur >*• the ceremony of the pass seems 
to test how far the stretch bird 1® content to follow the 
lead of the other, This Is supported by the later behaviour 
of the bent bird who, when he has been successful in finding 
a female who will stretch over hi© and follow hid movements, 
will lead her to land on his territory. As he lmnds and she cones 
down beside hi® both enact the normal greeting on the ground 
which was described above* 

The behaviour filth which a malm on the ground attract* 
and greets a female fens certain important features in common with 
he advertising display flight, neither occurs i very aggressive 
males* Both occur or become fully expressed as a reaction to 
other birds nearby, especially when those birds show sose 
Inclination to approach the male in the at ret eh pee bare but not 
when the ©tier she wo hostility. Finally the purpose of both 

displays seetfjs to be to focus the* interest of the female - either 
to draw her attention fro® the colony area as a whole to a 
particular territory or from the territory as a whole to the iv lg*& 
scrape* The latter Is important because the scrape or scrapes 
which he uses sre not necessarily in the raid He of the arem which 
he defend®. It would presumably lead to the disadvantages of 
prolonged fighting if the female laid in the scrape of a neighbour 
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for the pair would than have to conquer the a po t which Eight 
have been used for laying In the absence of the owner. 

Why should the terns need an advertising . display 
flight as well as a ground display to attract females ? Though 
they do nest (mnlnly) in the open the territories are relatively 
small so that the female, flying around, would si jul taneeusly 
he si thin sight *^nd sound of & number of stales *be ops ssekiog 
to attract her, Kales who develop® 1 an aerial display would 
not only be ©hie to press a their attentions more assiduously 
hut they would bo able to attract females fro® a ©u oh greater 
distance than if they could only a. t tract females by their 
postures and ©alls on the ground , One need not emphasise that 
a flying bird la more conspicuous than on® on the ground, If 
only by reason of the greater movement . Such advantages would 
accrue to no at 8 posies of birds and Indesd in n any different 
. groups a oowtshlp flight has been evolved to advertise the 
unrated a is, The gulls have an aerial threat display and 
this my have given rise to the aerial courtship of the terns. 

Th© la ok of aerial ©ouri in the gulls nay be 

due in part to their grantor relucts. nee to t» se 

flight than the smaller terns, . ■ . • - . • 

After the pair is firmly established the male bring® fish 
which are fed to the female. This is foreshadowed in the 
earlier retail e of the pair wh m m carries a fish, 

Unrated males who ere visited by s eve rift, female a may carry a fish 
©nd even in the serial display before the birds have visited 
a territory and, it Is report?*, on migration a fish may be held. 
One can aee that females arc attracted more readily to wales who 
carry fish than to sales ®h© don t. This might just be bee&ftse 
the f aval a is always hungry but sometimes it is more than that 
because after getting the fish ah® holds it without swallowing. 

The reaction of a female to a male with a fish la evidently 
not merely « result of her tinnier but of sow® thing conn® o tod 
with her getting a mate* 

A male my spend son® time on his territory reacting 
to flying birds and others and theft fly off and return with a 
fish. At ones a striding difference . coses 'over his behaviour 
which, a® s o on as the fish Is lest or swallowed* rtftrli to its 
earlier node. When he has s fish he spends far acre time in 
the aerial advertl clones t flight than in the ground advertisement* 
He also shows a greater inclination to visit birds who by their 
posture look like females. The actual Is plays them elves, 
as opposed to their frequency soft their effect on females, do 
not seem to change * He may succeed in leading a female to his 
territory but for the female the possession, though often not 
the swell owing, of the fish seems to be her ala, She trios to get 
the fish asms by fair means (a special begging beta vl our) or by 
foul (snatching it). Consequently a male who gets a fish may not 
keep it long but may lose it to one of the females who visit him. 
Or he may swallow it himself* la cither case at once he changes 




b «ok to the ground advertisement of earlier* 


Another fast 1® apparent from wa tching such sales, 

H&% only doe© the possession of a fish cause the sale to be visited 
sere often but fleh~leii .. ee vial ted by a female are stimulated 
to try and get a fish. 

The web of behaviour is further complicated because 
males arc not content to catch fish for themselves* They also 
try to get them from males who have fifth# They use, a© far 
as I ©an see, exes tly the saiae three end behaviour in trying 
to get the fish as does the female# But as goon as they have 
it they at once leave the male and return to their own territories 
to sport their trophy and attract female e and. perhaps , with oetic 
justice, ether covetous males* 

The visit of a female may lead to greeting or, if 
there is ft fifth, to lie presentation to the female, Either 
event ic typically followed by a new type of aerial diiolay, 
the High Flight# This a hare e certain feature* with the 
adverticing flight described before , but seems to do A u&liW tivelf 
different, Unlike the advertising flight the high flight la 
© s -u»l isrformanc© from the beginning '®sa« both ,,irls fly u 
end ascend in small circle© as if they were following one 
another up the same spiral stair-ease# This ascent he© a eclal 


features including the type of flight and the cal la uttered. 

It lasts up to several minutes and then begins a fast glide, 
steep at first becoming shallower a© the birds approach sea- 
level. During the gild# a number of passes occur, as in the 
advertising light, but with a spec:; . difference that the 
male, who initiates the glide and beheves if he were pursuing. 
Is the fltreteh bird in the first few pauses ani lr ter in the 
bent role. The female lias the other role . Ac in the previously 
leseribod pesaee thn stretch bird, fchethor ,-t.. e tfp&alt, follows 
the manoeuvres pf the other while remaining in frent of it. 

It is significant that in epite of the ©ale’s stretch role in 
the first few passes, st the ©ad he has regained the role of 
director, one cannot say leader, of the flight* It is also 

clear that he is much ©ora eager to regain it th> n i© the female 


to relinquish It, Onm again it seems th t th* t befo-viour is aimed 
to test whether the fewole will accent the aale fl a s oendaney 
in determining such matters as where they will fly. If the female 
will not ado it the stretch role the as It separates free, her and 
th® I firl^xf Kwa laiavi^jo n i el i ic g gM ah formation it * 

off# 
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It 1® fairly easy to understand in an anthropomorphic 
eons® the function of the various ceremonies which take place 
between ■fcHf ir. One can translate the anturopottorphic 
language into something more scientifically respectable but only 
at the loss of conciseness# 1 shall net attempt to do so 
here but merely point out that one need not presume any understand- 
ing by the bird of the action© which it performs# To 


understand the wore la sella to reason why a bird should act 
as It does It is helpful th thin!? of the bird, as be i ng all the 
time under the Influence of one or sore of a number of tendencies 
or drives. When a bird stops .bathing and starts to r©«m one can 
say that there has been a change In the predefine ting tendency 
from bathing to oreenlng, lost of the tlae a bir^ items to do 
one thin* at a time but the fact thct towards the end of bathing 
sons birds begin to intersperse a few preening movements with 
their bathing shows 'that the new tendency can begin to express 
itself before the whole pattern of behaviour has switched over. 

This idea of fluctuating tendencies has been specially valuable 
in the study of reproductive behaviour In all cuede^ where it 
has been attempted. In the formation of the pair the mates of 
many species react to one another by attempt* to copulate, to 
file ot to a t tacit . One can, with practice , recognise all throe 
kinds of attempts and on© sees that when, the behaviour of the 
pair does not lead directly to one of the three there are 
indications that one or tiro or all three tendencies arc active. 

Indeed by using these indications one can go far to examine 
examine what underlies the indecisive-looking actions which comprise 
what we call courtship. It is useful therefore to so® how far 
it Is possible to explain the various courtship and threat 
displays la terms of these three tendencies. 

* It S I mm I I 

In my study of the Arctic tern I am still very much In 
the descriptive stage in understanding the j air formation. 

Something of the? function is already apparent but I can ohly 
guess at the causation. One© the pair bond ie well established 
the activation underlying the later behaviour is rather easier 
to tenders tend • The male starts to feed the fetalis regularly 
and cesses to show the hesitation of the early days. As he 
approaches with food she is such more ready to adopt toe typical 
Hunched Posture with neck withdrawn of a food* boiling female 
{or chick) and less likely to make the stretch as aha did In the 
early day®. The female now ©pends more tin® than before sitting 
about in the territory and she food—bege very strongly as tit© 

©al® comes in with a fish* She distinguishes hi# from other 
males with fish and seems first to recognise him whan he is 
several yards away. 

Pros the time when frequent feeding of the female begins, 
and probably often from © much earlier stag© in pair formation, 
the male show® an inclination to try and mount the female • At first 
she is usually too frightened to allow such close contact but I 
have seen a ©ale succeed In climbing on at what seemed to o© the 
beginning of the pair's acquaintance though I could never be sure 
how much they might have been together away from the territory. 

In his pre- copula tory behaviour • the male first starts to make 
© sort of parade la circles round and round the female and she,, 
at first usually trie® to moves away from him. If n movement of 
hers frightens him he will move farther from her but continue 
circling, while as he prepares to mount he get® closer and closer. 

Ac mounting becomes more Imxstnent still hie circling changes to 
walking to and fro 





in a semicircle around her head end , turning each time he gets 
on her flan*. This turning I inter ret as a sexual expression 
of preparing to mount. At first the turning doesn’t lead to 
raountWlng but the continued presence of the female in her typical 
pro* cooula tor y posture seems to provoke him sexually more and r.ore 
until it finally overcomes the last obstacle and after turning 
on her fls.nk for the last time he half-flies on to her back. 
Sometimes the male will not mount however much the female 
solicits him and at other times It is the other way round. 
Sometimes one can recognise that the reason that one of the 
partner’ does not proceed with the appropriate copulation oeh&vtou 
is because It experiences too great a tendency to attack or 
escape. Indeed one may see an actual attack on or avoidance of 


***** to be an intention 'iMwement of mounting the female* tut 
be «i so sometimes shows a number of bowing movements of his 
head in which the beak, which i® normally carried horizontal, 
is coin ted downwards and then returned to the horizontal. 1 
tried to discover what this bowing was due to. The movement 
slightly resembled one of the commons* t three t movements with 
which terns react to neighbours and sometimes > their mates. 

But ls movement mawt closely before 9 L w* anting at a time* 
when I did not expect the male to be aggressive. Another possib- 
ility was that it might be an altemv tlon of the intention 
movement of mounting with "imposture in which the m-. le stands on 
the back of 'the female after mounting. In this he looks down* 
wards at h*r head as he also does during the f.ct of copulation 
itself. However it turned out that it w? s more likely the 
aggressive movement, because man 1 looked at the pre-copulation 
behaviour of other specie a moat of them had the looking down 
of the mounted male and might be expected to show the alteration 
of this with the pre -copula lory neck stretohing, but non® o 
them had the bowing before mounting except the common tern, 
which was also the only on® to have aggressive bowing, fuia 
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of a male oeoee tonal ly leads it. to attack a fafa^e. n tn^ 


rrey move towards an opponent or away from him or the posturing 
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®ay be precipitated into actual attack or flteing* Apart from 
the tendencies to attack and escape one see* little sign of 
other ten dan cl® a ©o»«on to all the situation© wh-r« the postures 
oocur 10 that on© tPl<M*r these two conflicting tendencies 

no ©art sssaunt fop the observed bahav lour* in tha first laee 
on® ooo a that a posturing bird nay walk a few a taps towards, than 
a few staos away fron it# op. sonant so that it as was id# 
credo® lusting tendency ©an change quickly from approach to 
aaospa* But much of the tin© th© bird is ©on taut to st nd still 
albeit with sl«n» of excitement so that ona might expect that 
aggro© elyana s » and fear ar© active sieul tenuously* Fro© a 
study of other spool** it ©earns possible that tba particular 
posture used da ponds on th^jtran#?th of ih ?»« two t-endenciaa. 

Lat us eonsidsr the tams^pSs turaa In da t 

i. " 

Thar© ara three postures which I c# 11 th© Crouch, Bowing 
and tha Blsnt, Mon# of them teen* to have been dasorihed . 
before . Any of than way ha followed by attse 1 or escape so 
that on© could at best sxpset to find quantitative difference* 
batwaan tha a* In tha crouch , tha rarest of te threw, th# 
whole body Is tilted forwards, tha beak refits downward© and th© 
nao> ie withdraw. It becomes eosaon only after tha 

9 m.» era It id when neighbour® meet on# ©nether on their territorial 
boundaries . r *rlor to eqg-U-ying tha bound# r la* ara ®ora fluid 
because it is rare that ©11 th# neighbours of out «ir art pres ant 
at the asm# tin©. Tha crouch also occurs after tha y oung hatch 
when they bastin' to wander outside their own territories end 
through those of \tfceir neighbours* Tha parents fol v than sad 
bitterly racist ©tta^'t© by tha owners of the territories to 
drive out their young. The crouch seam® to occur only when 
both opponent* ara thoroughly aggressive snl yet do not dsrs 
to Attach in the face of the thras toning aspect of the other. 
Sonatinas such threatening bouts last for a couple of uinutas 
with th# birds practically sotionlsse fan enormously long span 
for a tarn to remain inactive) and than *. slight turning away 
by on# bird or th# uttering of an alar® call ©ay precipitate 
a viol ant attack on it* ' 


The Slant fend Bowing also renal intruder® but there le 
far leas tenseness in these situations and when they do ie&d 
to attacks. Jtn© onset is less furious. For these reasons X 
t I f- thatbbhese. two ©stur©s each *f © ti ancles, to attaok 
and to ©soap©, alee lass strong than wu».:i crouch occurs. It 
fits wall with this that tha orientation of th© o 'orients is tar 
less precisely directed towards on# another in the slant and 
bowing than In tha crouch. 

In order to distinguish batwaan tha slant and tha bowing 
triad to find if on# led to attaok sore fra piently than tha 
ther. Whan a young tarns ar ra than s weak or so old, 
the adults leave thea alone for long periods while tha fetch food. 
In their absence it frequently hi it an intruder, adult 
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or chick, wanders oloa« to the unguarded chi ok. When the n&r^n 
return* it nnm 1 ly feeds tho chi ok first an . tn n thr atens 
ana even stuck* ' trespasser. The following t.bl- a 1 that 
th® attack In store likely to fillet the si* nt than the bowing. 


t 


Throat posture 

51' Tit Bowing ItsKow) y« no«4 

el tUr tt-Kxjf p^stvfC ^x4 

"2? 3 c-r ^tccl *«/T >&*.</ fb A(t»U< 

24 51 

Fro ® **»*• bne C* n only conclude eoaethins * \y>n t the relative 
balance between attack and eeofi ve, n nely the t the attack 

tendency la relatively stronger in the el, it lh < in the 
bo ^in#?. 


Led tni Attack 

No attack 


•*® ’® a tudy off 8019 41 Lays it has be ■ ti f nun 'oosibic 

to analyte two alter* ting cor ,-t identify 

the two postures which ai torn® to. The bowing looks like 
n movoaent which could be studded in this w*y aul I found 
th»t of the two >©s tores , r - ■,? iase of • bowin'- 1 aeeoed 

to be Identical with the slant. The lower one I fallal t » 
identify but it sessse-d elgnif leant tv t in it the black cap 
*®* directed towards the opponent Just &$ occurred in the crouch. 
Thla will bo his ousted later* If the bowing i ■■*>’.< lively 
leno regressive than the slant, &n X concluded frow r,y ©cunts, 
an? is in f&ot an vernation of the slant wi th some other pasture, 
thi ? «ugge e t .i ttv t the undiscovered posture la oven less relatively 
sggreeelve then the bowing. Thus although T. could not discover 
the actual posture in the Arctic tern, one cen already say 

somethin* about it which tay held in finding H in another species 
where it, way still occur. 


Tire re is yet sneiisr posture which xmj occur in a territorial 
encounter, the stretch. It does not precede attacks < though I 
have seer this once or twice) but scene rather to be an expression 
of fur* r exav Le a sale nay alight by accident Just utside 
hla territory In that of a neighbour who rtonoe prepares for 
attac v . The alighting bird stakes for hi o own territory 
adopting t ■ ■ stretch posture until h# is safely t < *e danger. 

As hr rond cast he shows no inclination to att’ol th* owner but 
rssther the opposite. If the owner wa v es a sudden aovarent 
towards hi» he s tartn away and the stretch roe. ture ir exaggerated. 

the other hand a bird which is merely frightened, for ins tana# 
at a human intruder or a rabbit or even another t« rn , do -g not 
ddoct the stretch but the usual alarm posture with the bill 
horizontal and nae v wtretohod. One nu e t therefore soak oone 
other feature which I t coseen to all the situ# tieme where the 
stretch occurs but which is absent when the fleer* nature occurs. 
This cenron factor scons to b© that the tern la (slope to the 
object which 1« frighten wing It. This vmy be booauoe, ao in 
the example cited, the bird ha a to as a close to anothir in 

order to reach hie territory; it may be beoauae it nas to a proaeh 


n 


another in drttf to &<?t a flit, 9F to rmmt or to be aounted; It 
r^y b« that the reason which aRueed it V> op roach cl os# - > th# 
other has suddenly disappeared as happen® vhcn a ®aie brings 
© fish to hi*i u to aid at once doc a a atr**teh nftor she 1'uo taken 
it froK bio* But in thee* situations where tho darn posture 
oo aura ear la not am by anythin whia drawa 

the torn ©lost to the frightening object, "nly when there la 
© conflict of f et v -?l th sense thin*, alee s '-*n- V •? bird stretch* 

i 

*fhf ro la one posture no re whoa# ©otiv&ti >n 1 wtnt to 
discuss* Thl© l© the bant, wh3 •‘i reacts vr- tv the 

*1 ifthtln?. of Us f ettr. la an; does not occur in fl-hte* ^ However 

so tines that t : nit reacts to ■ tfcor .bird wit;; 
the bant and then this m las ini the crouch if the ©that* doaan't 
react suitably and nay tins y end in an attach. '"ha fact that 
the emush and heat can grad# into >n* another in this situation 
and that they hare ©ertein i©;>orUnt elements la c vamon surras ted 
to ■ - b Aon ;;v ■.■■:, >■ 'iff francos between 

on : i hly att#$v -ire* Ti f' . f the two 

towards* the srovofcla« bird® le very different. Thu crouching 
bird fees a precisely toward© the other and di? '‘lays hit black cap 
n thla way* bant bird* however, ta>ea • i bar of re caution* 

not to show his black cap to the f crania • Firstly he tend© to 
i his In such a way that ah# la >r e >raar- . to ona 

aid# rath than direc y in front af bin* Be. idly he tends 
to bond hi© head and neck sideways away frota hot and thirdly n© 

- / rotates the heed about its axis so toot th •'••db 

ear is turned further fra© bar. This last affact 1 call filtili 
and la also very conspicuous in birds in the atratCh. Thus 
cosriorin.k thaae two postures we aae that in the one which is 

» e tatatio a wala raa .» cap toward* an 

opponent while In the #ra « ting he reran te her saeini? it. 

F •••' ■ aba • ’ ‘ • i c ifiroed what will sire- . have be a guataad 

- , a ware fright#* >ther tarr « ra«ti®ea 

a fanf.te taored around a- ©ala whan he was f. '■ engrossed in his 
dlsolay th"t l«.e did not change his position. On c© tchl nr. eip.n t 
of hie cap ah# at once moved farther away fro® hi® but was 

reassured whan ha once war# tilted it away fron her. If there 

were a predisposition in a ora© ancestor of the Arctic torn to 
•rforw a- catila lotlea lit# the crouch towards faaaits who 
visitad htw during pair ns tion kind thei art w sufficient 
reseona for this view) ona Bight expect tha t too sc terns would 
ir ■•''"• ily '■•ho lc©o'! o el. various ways of avoiding frio toning 
their visitors, ‘ I baliavc that it is such a *■ id 1 fixation of the 
crouch which has brought it into the for® of the bent today* 

Why the raodifl cations should have bran or Just the v lnd they 
are le another and a were difficult Question. 

So for X have SYift ©lasted no thing about the motivation of 
the reriel displeye. There is very littlv doubt that the firm, 
and therefor- .••raau®e jr the activ&u^u* f tha atratali ana bant 
rales in the aerial pass is- aimil.tr to whan they occur on the 

around. A art fro® this I have ••©* little convincing evidence 




1 h 




{'bout the i r Ossa r »r . n recognise m c-l©v:<mta 

of attack and ••«;:*• bit the Aiapligr la fact v«p/ rarely leads 
to either thlU Its rsetn occurrence Is oetr'©.*o 't«atAi I or 

actual jiiiptuors so that I suppose sexual tendency bust be 

1®. ortant even though on* c i entif? I ly tdJHiflL 

demon ts in the Mcve&ents, 

T discus Ida of the motivation >f court Chip sad tnr*»t 
11* J * & the ft . *1 iU ■. vi &t( ar 

tbs sorts of ways they or n soaetiiso# be overcome. A farther 
valuable source of evidence eoiaeo fret? re ■, * t* • *■ pocioe. At the 
moment the befor viour of -'ther o -eel os f t- rso ie tmA A,r 1 rive stirs* 
ion. in Holland, America and else ■■*■ , %.%, r«sul to of 

thw* iludlts I hidlfinliiR t bo ublis *1 and *1 sre being 
mad© on noro sad more *r*ciee # According to my observe Ucnc <h© 
biro’s cup in the Arctic tom so one to be. a tbre .t sine biro, 

Sine# a hired o*' » 1® found very widely e..jonr-: ter.*s ew.s sight 
et .-set that eH ih^se a c , •» A A e ,r threat c.afcur-.* vmioh 

displayed thr re.: towards rival*)# In the • oca, year I b&v e be n 
Inform* fro- • ufc ished rotf? ur\ {.to? Cmylta torn vnd ae yet 
un./dbilahe 1 ©biiervv time on th endriob tern that It eerna that 

both irry have <moh a posture, ify persons! observe tl one, 
ukI , on Bison,, i nd^iaU teree 

are taxono^lcally farther and farther remove T^fv^k the Arm tie 
hr v© shown is e the value of such oenpciritcn*. One can rstarti 
in . sw thee** that th© o i*?rtaniiirf in tha ?ome-« for vatobing 
thou© four h, •seise of terns, to my nothing of lure© a eel s 
of the related gulls, wuot bo unique* 




'Meat building in the Arctic bm i* n:»t a very elaborate 
business# Unlike the gulls there Ir no col It ati .•*• o: Vo^f. Title 
of ;.:«t -rir l fr a dis tire t & , ,o t far il-oa. tl, rite fc, -t-- ttf t th re 
sowmiAlts on the nest r l ell : t i*-c- v f i all atick 
in the, vicinity of the scrape. Each tlK© a tern w&i he y 
f r< 'f*scrap* It usually :1c 3 A osit# 

then to one aide of its body, Each tl~e a rhel .. to c/- rri id 
It. tbTt* a few inches closer towards t c nert so that by tie 
UtN the #*** h* • - |Ult* i) her of object* . .. It# accumulated, 

he ho Mt of the RMl is akd* b; the sere ..4 nit activity like 

that used by the ale * ' =*r r Acting# It that a* a rule 

one of thu acre ©a wb.i the suftlc ®*hv?s in. Uila \y is finally 
u.'cc! by the fesrAc to Icy her e ■ d? in* As ? ocrai i •: bird 
tends to select a aliwhfc hollow to perfors in the birds- with 
t | i.es : ’ | - • c> 1 1 y have their ^ a ' ^ Id r lf- ' J '. '' 

which nre at once flooded. ?-n-A the *w, #& drowned ly a sho o*r of ri' In# 

the cans m of **ra a inveat *t«d on:! I found 

by re '<• in v expo riuon ts with woodsted js that Uu< sera -*.nit which 
fellows the arc* tin* of the cate Ip a different Kind frr- tart 
which one see a the parent doina --f'er the jonn--; ' r - n , toned. 

This letter bind of com pin «t la an cxirc sion of frustrated 
broodincss while during arcetina it 1® fmetrato-i sexual activity. 

( A tendency is said to be> frustrated if it is a reused by the 
o pm ri- te stiwull but for- one r aaon or anoth© oannot ox ress 


Itself normally*) In other wo Ha t*o hinds of displace™ at 

0 craping were at led. Scraping •Utah u nst 4^ 
of cemoat aotlvity hardly ever ©eours In S- ns th gfc It 

tE certainly dll so in the ancestor* and a till Ices in the related 
trails as well as la some groups of ttme. This ahovs once again 
how the no tiva tl on of behaviour my change In evolution. 

the a of laying art egg was few tiaes and 

I was specially interested to «•« how the brooding behaviour 
of the parents developed • The wsla at first was vary reluctant 
to sit and concentrated on feeding in* female * I*t®r ooth 
alternated in brooding the eggs. I ntvs not y&t worked 
out fully the proportion of tlmo spent brooding by each cox at 
the different nests* In one pair out of 3?3 Observations sad© 
throughout the lncubat . >S period at Inter? r t lea© than 

10 ©Irmtos the male- w&a sitting In 6*5* , But In the fi^flt tend ays 
sft«r hatching he sat only Vtf (11? observations}. As sent of the 
observation* on which these figures are based vern made between 
g a<rt r? |j it is not posoibie to -ooniude t tn t ■»■*,•> refleete 

th©"rc-l contribution of the ©ale towards brooding. It sight 
t>o the t ny <&&{#$ ct r® tbtc? result of & t# t^ii’Xofioy tov triAl® 

to brood wore in the mornings and tho female up re In the afternoons. 
At any rate it is possible to teat for regularities though. 

this is not yet completed. 

In tn*vt all the nests in a certain area of sand wore 
kept II sr o Ion to see when the clfcteb *%* & nd 

to study the success in rearing young. Some of the nests 
were washed away by a spring tide so there mre a tmuber of 
relayings but these could not 'tlstiiwtlehod from first .uiyings 
H to. lLvfclfcy of aoat of th. 3 «ir* «»• not »"«. oo clutch., 
were con: doted in all and showed the following f l~ tribute on of 

clutch sixes i 


l egg 

1 eggs 
3 egge 


• . 

I 


with & t soon vrlue of i *? o -?■ per clutch, "his figure the 
same ae the one arrived & t the previous y r by * *f ^ ' 

method. The Common tern lays a rather larger clutch o* two 
or three eggs. A few percent of the total number of .<esi© 
the -hole inner Fame ’tern colony contained thro® eggs end gone 
of these were genuine Arctics. I could distinguish them only 
by watching to non the speclos of th© parents* There were oven 
some Arctic nests with four eggs but in no case din * 
history, of the clutch. In none c* the cases I .w v,n... r obsenra tlcn 
could I be cur© tha t sore than on© female had l* s ~l - In n ccr -in 
r,c s te but fron the general laxity of territorial restrictions,, 
af espeelelly after th© spring tide had swept over mtch of t.ie 
boa ch , I should not be surprised if such a thing sore tines 
happened. In 3t nests the incubation period of the ories was 



known with, an accuracy of t t day. It ws# about lot |«|i for 
the first mn and e eb«de longer for th second. The difference© 
for th» two 'eggs la probably eigatfioent and met reflect the 
relative Inefficiency of the first day or two of incubation, ao 
the egg* are usually laid at an interval of two days anti 
incubation etarte with the first* 

If <* 

•% ' ' , • * 

The knowledge Of flag date • in the different nests 
w&s need for son# thing wise, ia well known that the terns 

will ewe at and even MfcJlSit ruder* who w about in the 
oniony # especially when the sgga are hatching. 3y offering 
a standard "predator stimulus* and by scanting the number of 
swoopa node by the brooding bird of a. particular neat I could 
©essur* fluctuations In the tern© aggressiveness towards 
predators* in this woe on# could aee how far the behaviour 
oerrobor* ted exiwotstion* An eight be expected it w«. neess&ary 
to 'be sur® of the identity of the brooded a» the two ;>&n ■& often 

reacted qutt“< differently* Thor© was no indication that in all 
pal re one sex swooped more than the other. The variation in 
response of one bird between on© day and the next was rather 
slight which suggested that it was not subject to seat* short 
tern fluctuations impending,, for s&aeplt* on whether the bird 
had Jus t taken over brooding fros its ©ate* This was Just as well 
because only the minimum an uat of disturbance w&a possible. 

In fact there were no desertions a© a result of the experiment*. 

T he behaviour of *> , ; mir# was studied and in e&eh 1 could 
tell which bird wm sale and which female. The completeness of 
the record of at tanks varied fro© .-air to pair and it was clear 
that there was a very great variability between different pairs. 
Some os ire never sits eked at all* in others only one of the 
oars ni s ever st tacked* But if this variation it ignored 
Mid r- * 1 the data ore pat together it is poassible to sal sale to 
the average xstober of attacks for each of the Vday periods 
fro© the date the first egg was laid* I havs used only the 
dnt" from period* Day A to Day $0 because outeiSe this span 
all the observations were based at a single neat. The following 
table shows the average number of attacks in each of the r >«day 
periods. . . '* 


Day 

6*10 

f |*lg 


2 i -.1g 

2IW $0 

Total no, of 

It 

dl 

IT 

>ia4 

og 

swoops 

Ko* of test® 

1 1 

«g 

16 


31 

fiean no, of 

swoops per test 

1.36 

p , or 

*.31 

r * . 46 

1,06 


Thus th© expected increase In attacks was found in that ., eriod 
when the young hatched. There also appears to be an eoturl 
increase fro® tine beginning of Incubetion up to the tl«o of 
hatching* This sight have occurred by eh&noo an’ it is necessary 
to © iy static 1 tests to find if this trend is not ueroly duo 

A 
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to ehano** It will probably be neceset ry to col loot further 
observations to refute this possibility. 


Since the broodlnees of bird© also Increases towards 
the time of hatching I wits In to res tel in the relation between till© 
and swooping. -In the first ?&000 I bad to try and §•• If I 
could dMoaotrote snob an lacrs&ee in broodlaees* raver ■ 1 waya*^ 
attempted but the following on© showed west elc&rly th© effect. 
During the tine of tnoub© tion occasional panics* five or six 
during a Doming, were still disturbing th« colony and each 
on® offered a choice# ao id i i ■ v , to each br ling bird 
whether It should leave Its nest or not, Stowe tin## a bird 
stayed and sometimes it left. One would expect that the oh nose 
of staying increased the more broody the bird was, I made noted 
of the choices at each panic for several neat© which were 
often si different stages of incubation* Then at the end I 
collected the datafrai all the nests for each 'day o€ the InoubatloA 
period* 'For instance rutting together all the mosti t isr* we re 
*>i choices made by birds on the nth day of Incub&tion, In only 
if of the® ( IJd) had the brooder stayed on the nest. To ®a’*© 
the percentage oalcula t -d acre valid I grouped the days in 
pairs {or longer periods when the number of observations 
Was few)* The following histogram shows that the percentage does 
in fact Increase slightly towards hatching and Is specially 
high Just after the young, hatch* A test of the data In the first 
and second halves of incube i m suggest that there le 

a real increase even before the egg© begin to chip* 





Having established that thorn la t general increase In bath 
the nuaber of awooi attack® and In the broodinee® duping 
Incubation I suet neat firH if it la ?sslble to correlate 
variation in one with variation in toe other* For ex;,»ple 
1® It true that the bird# which breed moat steadfastly 
ere those which at trek neat vigorously ? X nave the neoea^ary 
date but the as yals Is not yat finished*' 

. - ; _ -* . - * * ' %. * . v . * 1 

Another nrobleit I have a tar tad on is uro ther there 

la on ? kind of aggras sivenesa for predators and another for 
ot‘-«er terns. To do this It is necessary to .. t .y very carefully 
the dlatnace fro» the nest which treats® alng terns were able to 
reach before releasing various tore. t noctures in t 10 sitting 
bird and how c they could cone before they were itaelred* 
m nest where this w lone on. more t n a li ■. ry 
scale enough data were collected t show anise of recta, such aa 
thrt the nnle ’.voul d reoct at & greater di trance t > X o trade r a 
then the fwaale. It was also id that the -raWotion . 1 t oe 
of a bird was inch greeter If it ware standing by the eggs than 
if it were sitting on the nest. Actual brooding as or. a to inhibit 
aggressiveness , not only in or even ting attacks but ®-»o in 
preventing toe bird uttering a*- resalve oc d threat 
postures. If this Is true, and It was not un© < -acted* toe 
sorrel a ties between $ip inesa and aggreaaiveneaa la not 

. n lie re «• m g* < -* 1 

te-o to fluctuate together over a tier of d* ya, over r fe o 
minute they raey be inversely corral* to > • Tni in lie tea one 
of the cor- oil cation® which t r y upset the elaple icture and 
it la just such compiles tiens Which cause trie groat variability 
in result® and oa v e the establishing of true rcu tionuUi .-r 
such b. long an ’ difficult te- ak . , 






On® of the disadvantage® of field studies is 1. 1 © shortness 
of the season. As the ? hole colony iciausa first into toe courts hi 
phase and then to egg laying end finally to rearin'-, y gth© 
orobletsa which on® c ; n te-C'l© a i®o auc eed one t nottur • /ne ss* 
cannot concentre* te on one aspect of th r© .-reductive behavior 
for th 5 whole season. After a few tent; tiv ■-.? uoginninga at 
analysis of toe relation between aggrearivene-JS and broodiries® 
the If it eggs are hatched and on© is sweat on into the pel*- tic ie 

between *a rente* end young. 

Th«, fee ’lng of too young was of ,.>srticul* r interest as-, it 
.vlSn«riiiU amrtt - * < W for the &rent* to find 
fish and easy of the you on the beach di i* Thera was intense 
food cor: petition between too young and the li ter hatched one® 
were robbed again rrr - * ag?ln by their co-. vnlons until too,, *-• a®u 

,v; ;ifK , • t. i*r* W* wrdxy 

any carte 1 i ty at all. In IM1 the e«i of toe season was t-»lnly 
devoted to watching one chick and hi® brother and their 
hehsvi if with on© another* with their « rents and with ot; .er 
adulte and young. Curiously enough there were tor. r ’ 

e ehlakc. t ilr ■ o <■ tote. ; ' - ' r m 1 ;i ‘ 

eerllect day® end wa 




Ir*. *v;owe i an interest in «- **'■«•» 

robably the ease indlvi iu l who had 


to - 


continually courted the female while she ms brooding © nd he 1 
been r-\ ee tedly A||AdH4 by her talbanl l However a few days 
after hatching the 4 A rnSwwd signs of wanting to brood the chicks 
and even did so* He sirs ted feeding the® t gredue lly took 
acre and sore art until his contribution was a© arab t es toe 
two .-a rents ixgthteH together. The foi lowing trfrie show© 
the perooti t-' -’® of feedings I witnessed by the thre birds 
in the first and second twenty day© after hi tching* 


?ot«l no. of feedings 
observed 


l.vs 1 e 


Contributions* 


Fefij&le 


Kxtr bird 


First ST 


ye 


S 4 


Second "0 dry© 


4 f 


33.t 


1 


14 S 
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In another neat In ! r;F >3 I saw that a third bird was -laying a 
part in Incubation. He first a -speared to tike :■ special 
interest in tts brooding fesiaXe .«o®e i or she laid* 

At first he courted- her and wa© driven off but after a time he was 
even allowed to relieve hor on the eggs* Tho husbnnl • ' ! e first 
drove him .off whenever he found th« s bt ranger at the neat but 
Is ter, I thli s ace< .®d^®In . Id *5 Ire I look-out 
for the possibility of * triple /fronts’*. In two nests It 

pearc dev&r but one nest was accidentally destroyed 

and the other hatched and the tyoung moved out of ay wegt of 
vision. In both cases the additional bird behaved like t sale* 

In a great many other nests* ©Hi . s nearly e half* there were 
additional bird 3 who behaved a© unmet -'A an ice and courted the 
brooding females with gr-st intensity and even tried to ® u*t 
the®. In this they were scuetioaS successful but the? fo®a le 
would always rise from the nest and try and get rid of the®. 

At sever*' 1 nest© I was able to Identify these extra male© and 
found that it was • always tl saoe bird who wouJ 9 pestering 
the brooding fern-, le day after -lay. Although they were unable 
to dowel o-.. a normal rel© I Rum to the brooding fewale they . 
showed a clear preference for one particular bird* and showed 
their feelings for her as far as she waul ? allow them. 


tome . 
oxce -X 
y oung • 


In 1 3 the facilities on th ue were also used to 

study the growth rate of the t reus in the Arctic and Com on 

The i 1 means MAmrtn the length Is laws t© rial 
th t it was constant in all my measurements of all the 
The tarsus length of young of known age was measured 
in as many young aa possible but It iso rarely feasible, especially 
In the Cession tern to got more than a few values ( some time© only 
one) for each day of age. The figure below shows that 
although the mean le greater in the Coon-on torn from th d y pi 
hatching onward, the actual measurement© overlap at first in 
the two species. On y when the young t re over a week old do 
the measurements effectively cease to overli ■■* Thuo even if 
a standard method of *e*. aurin 5 could be described and wa© carried 


/ 


out. sufficiently ©sro ful Xy 1 1 s ti X X 1 j# fistu^onufc to 

and d i e tingulah young of the two species, e.g. tor ringing, 

he*© &b9ut ton dsy* M . • In their juvenile plu®ag© 

I found I could di8Un^ileh>rW© Common terns were usually 
% uniter brown but the v \riabtli ty la so great*, &t oy n t© 
ln"th-> Arctics, that this ®ethod would probably not bo cos detely 
successful even after considerable practice. 

To return to the d#vlO;Maent of trie young 1 was specially 
interested to see hoe they first be it an to fly* I was able 

to see n . / talc but iso how t **»* •• ™*» _™ 

favourable topography of the colony of too of n 1 on the Inner 
Fame el lose 1 re to survey both the breeding; * ref. and at tue asue 
ti!3© th© Fettle over which the young, birds flew a few *£ter 

they had first succeeded in fluttering off the ground. « I thou t 

any instruction by the adults the young begin to swoop to 
t water surface and lefe u sa&ll objects fl Uttjl ro * 

fn© 8 © usually appe; r to be pisses of seesssi arn. after earry Ing 
the® a few seconds they would drop them only to swoop for the* 
one# again* At this Urn# they return to the a^roxitat# area 
0f the m&t to l m f«& bjr their pa rent# but baoout* ** na 
less' tied .to this area and spend more and more tine on the 
oreenimt places with the adults. Here they continue to be fed 

i believe to b® still *. rents* I 9 seen a 

resumed parent with a fish flying slowly uc ana down the 

whole length of the colony » lUnj repeatedly as they iao^ef ^ 
carrying a fish. Only after nearly two coopj.ete traverses of 

the colony did 1 see a young birds on the r owning roc/.s^ 

WlMlI food-be* flMU aril - t once U.t . feu l fc r° v Prdult"*ita ' 
fed it without hesitation. ioung will V ; / adult witti 

a fish and adults with a fish ar iao lined to *® a „t iJLn\ t i s 
who begs* but there is always seas© hesitation except when it is 

the right parent and. th# right young* 




.y a nd 


During Augur , sore and more you 

desert the breeding area for • close t Kund 

The total number of adult terns has also decreased ^ 1 , 

it difficult to BUT ©fact Impr^&dcm m% &» hearlnntnft 
adult population leftlns to drop, a ho bu^. i.d-up a^ -h« beginning 

of toe season la easier to a#© becauto 1^ to^os ^1 _ ^ 

-ulc^lv but a couple of weelca after toe first arrival so . 

many are about that I can* t recognise any further increases i 

number. However at th© end of & y or be firming o ■ 

( u »s S June in mi) the first one-ywsr old birds »M •«« 

Only a few individual# «ro scon arm tacV *•«* * •>„„ -n-’t 

the clirtshl , hut usually stand about looiiw a# U they 4on t 

nulte Vnow why they era there. T-.ey s.es to \,j_' 

of adult, and too core r t in tu ; courW «*»J «g*g^ 
olda and tray even ua to gto^^ff^ds’on the lony area 

aa the adult* retr their jrounr. Toionv Sre. *5d 

places, they a among ® ^ aBt „^. d 5 ?fL^ GO «te^atlng 
up to toe end some behave 11 # unma ^ ?d b*rds c 


ite 


r 




» 


\ starting the 


busines s of rearing a family* The ageing of 


the birds seen is? su > posed from t\ 
mst * Pt an nnsw m stulifis. 


lu i&ge ami. hosed for the 
if one aees a bird In a so 


called one-yorr old iluoage vlsl tling toe bro© ling a. roa one 


- :?. ■•* '-■> « ■:■■’. ■ f :i T *•, V: . >. *, :.'J * 1 


-*% f , “3 •> '•O • 

tlfw- O tOi: 


in r ed 


more rr-iidly than the development of ftls pin age or that ill 3 
plumage has Isabel behind. Thera lo no obvious re*-*- on to suppose 
the plumage is a more accurate Indicator of hi a actual sg« than 
his tendency to migrate* This 'juestlon has alr.*dy been 
considered by Austin on the Cos on tern in Ana rice but it would 
.be interesting to cornier© Ilia result.* with wtu t ray bo gleans# 
in a far shorter study if the Arctic toms of th; • Tamos where 
30 cany individual 3 hav© been ringed before ni since the 
war. In for the first tin© I saw one of the birds 

which I had colour rings i as a chic'- too ye rj lx, fore, 
year he nay be breeding . 1 


Smal 1 


■-csrbaoB descend earth- 
they had left, loll 
>ncc they had reached 
3 re organised way. 


-5£ _ 

- fA ifttir , ‘- 


~ *• 


In the ac V departure, of the terns was 

watched & number of times. It took place in the evenings 
from about 4 %n, until it was too dark to see any more 
>erti©s collect, often as a resglt of panics , nd these 
tie high©.- ad hi r drlftl 11 a : 

and adults were uan- lly mixed togs ir* t. > - ; .«a 

they m t fora themselves into loosely tmi l f hie 

would fly all together in one direction for xx,-,a seconds , 
but they would almost at ©see disperse and 
ward again to resettle on the rock 3 which 
of th© f ■ ocka did not return to the ground 
a good height but tended to fly in a more 
not closely lacked tout flying steadily In n sooner &nl 
height totally unit jf, 1 n in ." 2 season* • 

observations on isms at' the br ©ding grounds, fhen they grew 
to email b: naira In the distance their for a ti on reminded one of 
feigh-flying lapwings. By following those flocks we found that 
they -’ere not flying stoadD-iy in one llrectlon. Th--y reign t 
travel for several minute? a north*©*.:-. t end then one ring of tsie 
gr^ - ii break away in a nor© sots the rly- direction .ar t ; 
others would soon follow. Then once again the flack would ^ Iter 
course until they were all flying west* We sc. tehe \ a nuwber of 
flocks until we lost them to sight but found no tendency 
th«’t they vent off fcven in a predominantly souther y 'or any 
other) direction, hut it was liffieult to follow the flocks 
owin" to their gr*e t height. " 7 e nose times ••lcked thorn u 
fly inn over Use is ‘and @0 high that one could not so© them with 
the eye and even with glasses they appeared only as points 
of silver flashing in the evening sun. K;: ch time the birds 
beat their wl 1 v f ■ - whole flock gave the impression of a 
little cons tel la tl on of stars passing to their winter quarters. 
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Calls in Arctic 


m 

i. 


era. 



Fear call,, a Shrill "keer? Rare. Heard when Mult dandled and 

occasionally during a fight on the ground when one 
"bird has hold of another who is trying to get free. 



^Alartu call, low intensity , single "jek" . Nervous bird in any 
' situation. Doesn* t seem to grade into the chatter. 

Alarm call, higher intensity, ’’hair" or"keyair", like last but 

✓7 probably more aggressive. The chief call heard 

LXW . when you wakk through a tern colony as the birds 

hang overhead. 


Clash call, a loud sudden "kyow" by a swooping bird at the bottom 

of the swoop as he comes closest to striking a 
predator, by two birds in an upward flutter. Usually 
>' precede by when swooping at an intruder. 

Sometimes becomes"keya.ir" if the attacker loses 
heart at the last moment. 




% 


Chatter, "tiki tiki tiki t. . .", during downward swoop of an attack, 
i also by a bird on ground, e.g. brooding, as another 

or a rabbit comes near. 

/ 

ky f "keeyer". A colourless calk often heard from birds fishing, 
.» flying to or from the colony, etc. At moments of 
LCN greater excitement turns into ky2 or ky* 

t / f t / 

ky 3 "tikiteeyer tikiteeyer teeyer teeyer tikiteeyer 

The commonest intraspecific aggressive call. 

Accompanies threatening matches on the ground and 
aeriai fights too. The typical call of a bird with 
a fish £bn the air or on the ground, though it goes 
into ky* when he attracts or tries to attract a female. 


!» 


0 $ 

■Ifli 


Typically the first reaction of a bird on the ground 
to a flying bird. The call with which an unmated male 
advertises himself as he flies to and fron over the 

colony. It goes into ky^ if another condescends to 

i f.va 




It 


*3 


make a "fish flight" with him. 

tit t t / ' ' 

"Feeyor yor yor keeyor keeyor yoryoryor " kyg grades 

into this call as a mate approaches either on the 
Jfaf ground or in the air. It accompanies, the bent posture 
' and is often continued to accompany the scraping 
t which follows greeting. At nest relief this call 
indicates broodiness. 

Also f. begging, copulation call (a form of ky£ or ky^) and a coupl 
of other calls of doubtful distinctiveness. 



On the basis of the Arctic's calls I looked at the 
repertoire of the common, roseate, Sandwich, Caspian and black 
terns based on my own obs supplemented by the people who know 
about them. Also a complicated correspondence with Bergman 
about the Caspian where the two le t ters"r"and"a" just about 
exhaust this species' alphabet but not its Inflection. 


Reviewing these species one can make out the following 
list of characteristics of the various calls; 

Food begging. Regular repetition of a single ^syllable . frequency 

varies from sp. to sp. Pre-feeding and pre-cop. 

Weak alarm call. Single monosyllable, often hard 

Stronger alarm call. Relatively longer than last. Give* towards 

intruders near the ne at .. 

Chatter. Rapid repition of a single^ByTlable . Accompanies 

aerial swoops and ground hostility. 

Fish call. A single polysyllabic call often occurring singly, 

but several calls may be strung together though usually 
in a rather irregular way. A bird suddenly starts 
to utter this call when he catches a fish which he 
intends to take to his mate of chick, and keeps it 
up till the fish is delivered. «*• 

Soft Call. A soft growly call consisting of the rer^tlon of a 

fairly simple phrase. The growling may go on for 

many seconds. Especially at nest relied, also sometimes 

in 1, greeting or scraping. 

Clash call. A single loud call, not metallic. Accompanies fighting 

or the lowest point of a swoop. 


One of the most interesting points in this survey of these 
calls concerns the Fish call. In the Caspian this is different 
from the ag ; gressive call and B. denies any aggressive content. 

This fits very much with my impression of the fish call on the 
Saidwich and Roseate. In the common and Arctic the fish calL 


is indistinguishable from the jiflrmsl. flftgEg-S slve call. N.B. The 
fish call of the Arctic is kyp« . 1 » uflo oall they makewwith 


a 


fish. 

Thus Caspian, Sandwich and roseate nave a fisn call wnicci is 
not commonly used in fights and when threatening use the chatter 


( - gekkering) : 


; rctic and common rarely use the chatter 


in fights but i slims nly the fish call. The black tern ^ has 

a fish call and a chatter but which is used in fights I don t 
know. These facts suugest that there has certainly been a shift 
in motivation of the calls in the different species. i/hether 
there is no aggressiorfjffi the fish call of the Sandwich etc 

I don't know but if it were as conspicuous as in tne 

Arctic it couldn't be missed. 




